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REESTIMATION OF SHADOW PRICES 
FOR THE PHILIPPINES* 
Erttnda M. Medatla, Cecille M. Del Rosario, 
Virginia S. Pineda, Rosario G. Querubin, 
and Elizabeth S. Tan** 
I. INTRODUCTION 
In the 1960s, studies began to flourish in the field of cost- benefit analysis, particularly within 
the context of project evaluation. Early contributions to the literature formulated methodologies 
and framework for estimating social opportunity costs of goods and resources, with an underlying 
objective of maximizing income, regardless of its distributional impact. These earlier 
contributions constitute what is now referred to as the "traditional approach." Well-known 
proponents of this approach include Arnold Harberger and Edward Mishan. 
Since then, a lot of contributions have been added to the literature. New approaches were 
developed, which, in contrast with the traditional view, sought to value differentially a project's 
distributional impact and its impact between saving and consumption. The most widely cited 
contributions to the new approach include Dasgupta, Marglin and Sen (1972), Little and Mirrlees 
(1968 and 1974) and Squire and van der Tak (1975).1 
There are also studies on shadow prices in the Philippine context. The first and most 
complete set of estimates of shadow prices for the Philippines based on empirical data and 
analytically deduced formulas, can be found in Bautista, Power and Associates (1979). It 
provides estimates of shadow prices of foreign exchange ( using 1974 data), labor (using 1977 
data), and capital (based on 1974 data). The estimates were updated and methodologies were 
improved in Medalla and Power (1984). 
•Project completed through the assistance of (he Training and Development Issues (TDI) Project, a United States Agency for 
International Development (USAID) - assisted project to improve the capability of the Philippine government and other national 
institutions to analyze development-related issues and to make sound and timely development-related decisions. 
**Research Fellow and Research Associates, respectively, Philippine Institute forDevelopment Studies (PIDS). 
1. A comprehensive and critical review of issues and methodologies in cost-benefit analysis can be found in Anandarup Ray 
(1984). 
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After years of debate, the subject of cost-benefit analysis, particularly the concept of using 
distribution weights, remains controversial. 
This study would not attempt to end the debate. It does not intend to resolve all the 
controversial issues in cost-benefit analysis. Rather, its objectives are much more modest. It is 
primarily addressed to actual practitioners of project evaluation and is thus designed to be 
practical. The main objectives of the study are : 
1. to provide the most recent estimates of the basic parameters in shadow pricing, namely, 
the shadow exchange rate, the marginal productivity of capital, and the opportunity cost 
of labor; 
2. to spell out procedures for estimating these parameters to enable convenient and consistent 
reestimation in the future; and 
3. to clarify the differences between approaches and trace their impact on the parameters 
used in order to easily shift from one approach to another. 
The study is divided into six parts. Part 1 gives a brief background on the topic while part II 
provides an overview of the concept of shadow pricing and the basic approaches to cost- benefit 
analysis. The succeeding parts discuss how to estimate shadow prices. In particular, part i n 
shows how to estimate the shadow exchange rate, part IV the marginal productivity of capital and 
part V, the shadow wage rate. Finally, part VI discusses how to estimate accounting price ratios 
for frequently used (nontraded) inputs such as elecricity and transportation services. 
II. CONCEPTS AND ISSUES: AN OVERVIEW 
Cost-benefit analysis is based on the same analytical principles as those in other branches of 
applied welfare economics. Basically, it aims to weigh the impact of a project, in terms of costs 
and benefits, on the society's economic objectives, defined by some implicit social welfare 
function. Shadow pricing of a good or resource then boils down to measuring the gains or losses 
in welfare arising from a marginal change in its use. 
The procedure seems straightforward. In practice, however, the task becomes complicated 
because of the difficulty in defining such a social welfare function. In addition, the costs and 
benefits of a project, especially a social project with intangible output, are often difficult to 
identify. Moreover, a project's impact would affect different individuals/sectors and occur over a 
time, necessitating some infratemporal and intertemporal comparisons of these costs and benefits. 
These difficulties are very much apparent in the new approach but are somewhat simplified in the 
traditional approach. A discussion of the two approaches follows. 
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A. The Traditional Approach 
In the traditional approach, the implied objective function is to maximize aggregate 
consumption over time. In project evaluation, this requires maximizing the net present value of 
the stream of changes in consumption arising from the project. 
A project's impact would generally be varied within, as well as across time periods. Benefits 
and costs would accrue to different sectors and/or individuals, and differentially over time. Two 
problems arise at once - how to get the overall benefits and costs of a project (1) within any 
given point in time, and (2) over a longer time period. 
The traditional approach overcomes the first problem by treating individuals 
nondifferentially and aggregating benefits and costs directly within any given time period. In 
other words, the marginal value of consumption for all individuals are treated equally. There is 
thus an implicit acceptance of the Kaldor criterion that for a project to be desirable, gainers 
should be able to compensate the losers, whether or not this compensation is indeed carried out. 
This further implicitly assumes that the government is able to redistribute income through fiscal 
means. 
The second problem is simplified in the traditional approach by assuming that consumption 
and investment are equally valuable at the margin, or that if saving is sub-optimal, selecting a 
project is not the appropriate means to raise saving. The latter implies that the government is 
better able to increase saving through fiscal and monetary policies. 
These assumptions under the traditional approach have broad implications on the valuation of 
shadow prices of goods and resources. In general, the shadow price of a good or resource would 
then simply be the amount of forgone output arising from a marginal withdrawal from its best 
alternative use. 
In particular, the assumptions under the traditional approach would yield the following: 
1. the shadow price of investment (along with the shadow price of saving and the shadow 
price of capital) equals unity; 
2. the social rate of discount would be q, the marginal rate of return to investment (or the 
marginal productivity of capital, its opportunity cost), as this indicates the value of 
forgone earnings of present consumption ; and 
2. This glosses over a number of difficulties, e.g. the existence of an imperfect capital market, the presence of multiple 
interest rates and others. The social rate of discount (SDR) should be the consumption rate of interest (CRI). The traditional 
approach takes this CRI to be reflected in the market rate of interest (fvtRI). Assuming that there are no distortions in the capital 
market, and that the economy is on its optimal growth path (as indeed is assumed by equating q above to MRI), then indeed, 
SPI = 1 and SDR = q. 
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3. the shadow wage rate is the direct opportunity cost of labor* - the marginal productivity of 
labor in its alternative use. 
To recapitulate, the traditional approach does not assign differential weights on costs and 
benefits according to how they are distributed. It does not distinguish between income groups, 
nor between consumption and investment, public or private. The underlying objective function is 
to maximize aggregate consumption or its equivalent (since consumption and investment are 
assumed to be equally valuable), and the national income (efficiency consideration) with no 
explicit concern for its distribution (equity consideration). 
The social rate of discount (SDR) should be the consumption rate of interest (CRI). The 
traditional approach takes this CRI to be reflected in the market rate of interest (MRI). Assuming 
that there are no distortions in the capital market, and that the economy is on its optimal growth 
path (as indeed is assumed by equating q above to MRI), then indeed, SPI = 1 and SDR = q. By 
being indifferent between consumption and investment, and as to how costs and benefits are 
distributed, the traditional approach nonetheless makes implicit social value judgments which 
proponents of the new approach find unrealistic if not unacceptable. The new approach was then 
developed which allows greater flexibility on the use of differential weights when desired. 
B. The Non-Traditional Approach 
The non-traditional approach to cost-benefit analysis basically uses different distributional 
weights for costs and benefits and places a premium on investment. Theoretically, depending on 
the objectives chosen, a project evaluator could distinguish among as many groupings as 
necessary. For example, uses of public income ~ e.g. for education, health, defense, investment, 
etc., could be assigned different weights. Or perhaps, distinction would be made only between 
public investment expenditures and other public (non- investment) expenditures. Of course, a 
rational government would allocate its income as optimally as posible, that is, the marginal 
returns for each type are equated. Thus, it is expected that the valuation across the types of 
expenditures are uniform. In other words, public expenditure, whether for investment or 
"consumption", should be equally valuable. Another distinction is consumption across different 
income groups. Theoretically, the income grouping could be as disaggregated as possible. 
The flexibility offered by the new approach should, of course, be tempered by practicability. 
The choice should be discriminating and guided by the incremental benefits and costs. 
For illustration purposes, the discussion of the non-traditional approach is simplified by 
introducing the following changes in the traditional approach: 
1. A distinction is made between consumption and investment. Specifically, a premium is 
placed on investment. 
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2. Variable income (consumption) distribution weights, denoted by d, are used to distinguish 
between income (consumption) groups. 
These distinctions are the most important deviations from the traditional approach that are 
usually incorporated in the non- traditional approach. They also basically represent the variations 
typically used. 
Because of the differential valuation implied by the weights, the need for a numeraire, a 
common yardstick for measurement, becomes imperative. 
1. The Numeraire 
Theoretically, the project evaluator could choose any variable as the numeraire. The choice 
of numeraire should not matter as long us it is used consistently throughout the evaluation. 
Dasgupta, et al. (UNIDO Guidelines) use consumption (specifically, average consumption) as 
numeraire. Little and Mirrlees prefer to use uncommitted public income, freely convertible to 
foreign exchange. Squire and van der Tak use also public income, in border prices. They later 
on assume, however, that public income is rationally allocated and use it interchangeably with 
public investment (or, even if public income is not optimally allocated, at least, public investment 
is one of its most important use). 
Each numeraire chosen has its own advantages and disadvantages, depending on convenience 
or whatever purposes the project evaluator might have. This study uses consumption as 
numeraire. 
2. The Social Rate of Discount and the Shadow Price of Investment 
In general, the social rate of discount is defined by the rate of fall in the value of the 
numeraire. With consumption as numeraire, this rate of fall in its value is the "consumption rate 
of interest" (CRI). 
Why would the value of consumption fall in the first place? With capital accumulation and 
income growth, the level of consumption would grow over time. And with diminishing marginal 
utility as consumption rises, the value (marginal utility) of consumption would fall. Future 
consumption should necessarily be discounted, and at that rate of fall. An additional factor is the 
rate of pure time preference — present consumption is intrinsically preferred over future 
consumption. 
In the traditional approach, the market rate of interest (MRI) is used to represent CRI. 
Presumably, MRI represents the private consumption rate of interest (PRI). In effect, CRI = PRI 
in the traditional approach. 
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This assumption of equality between CRI, MRI, and PRI is the source of one of the main 
issues raised against the traditional approach. Non-traditionalists argue that it is highly 
improbable for CRI to equal MRI. And that, it is highly probable for CRI to be lower than MRI. 
One reason for this is due to the so-called "isolation paradox" put forward by Marglin and Sen. 
In essence, the isolation paradox arises from the tendency for each member of the present 
generation, in isolation, to save less than what he would have wanted to save if he knew that 
others would do the same. This implies that CRI would be less than PRI. 
If CRI is less than PRI, then the shadow price of investment (SPI).must necessarily be greater 
than one, i.e, a premium must be placed on investment. In particular, if q is the marginal return 
to investment (PRI would equal q, net of taxes, if the capital market works perfectly), and i is 
CRI, and there is no reinvestment, then, 
SPI = q/i. 
.With reinvestment, whereby a proportion s is saved and reinvested, then, 
SPI = (l-s)q/(i-sq). 
In either case, SPI > 1. 
Following Squire and van der Tak (1975) and Ray (1984), CRI could be estimated using: 
CRI = ng + p 
where n is the elasticity of the marginal utility of consumption, g is the average growth of per 
capita consumption, and p is the pure rate of time preference. 
If investment is the numeraire, the social rate of discount is the rate of fall in the value of 
investment. (This is also, in effect, the numeraire in Squire and van der Tak, with the assumption 
of rational allocation of public income into its various uses and, in addition, that public 
investment and private investment are equally valuable.) This is measured by the accounting rate 
of interest (ARI), which is typically derived as follows: 
ARI = sq + (l-s)q/SPI. 
The first term, sq, is the returns saved and reinvested. The second term, (l-s)q/SPI, is the part 
consumed deflated by the value of the numeraire. 
Using the Squire and van der Tak notation, SPI = vB, where v is their value of public income 
(in border prices) relative to the average consumption (in domestic prices), and 6 is the 
conversion factor (to convert to border prices; 13 is dependent on the tariff and tax structure). 
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If s, q, i and B are assumed to be constant, then SPI and v are also constant. This means that 
ARI = CRI. This suggests that AR1 estimated using the values of s, q and SPI could at least be 
used as a check on CRI, an upper limit. 
ARI is more likely to be greater than CRI, consistent with a falling value of v. The value of i 
would tend towards q over time, and with constant s, this means that SPI would tend to equal 
unity over time. This implies further that ARI would approach CRI. Little and Mirrlees suggest 
that if a time T could be planned where the investment premium would disappear (SPI 
approaching unity), then an initial estimate of SPI could be estimated by: 
SPIo = [1 + 1/2(ARI-CRI)|T 
3. The Income Distribution Weight (d) 
Assigning different weights to costs and benefits accruing to different income groups is a 
radical change over the traditional cost-benefit analysis. The final result of the evaluation could 
be drastically different. Whether the project evaluator would include d or not in the analysis 
would rest on the purposes of the policymaker and/or project evaluator himself. The inclusion of 
d is a controversial issue, especially since d is not observable. On the other hand, no matter how 
arbitrarily specified a particular d is, the policymaker is forced to be explicit and consistent in the 
value judgments he makes. 
Various methodologies for estimating d have been suggested in the different guidelines 
(including those cited here). One is discussed in part V of this study (the section on labor) and 
will not be elaborated further in this section. 
C. Summaiy 
This chapter is an attempt to provide an overview of the concepts and issues in cost-benefit 
analysis. One objective is to clarify the differences between the different approaches. Hopefully, 
a better understanding of these differences would help the project evaluator decide which is the 
most appropriate approach to take. 
ID. THE SHADOW PRICE OF FOREIGN EXCHANGE3 
The shadow price of foreign exchange or the shadow exchange rate (SER) is an indication of 
the premium placed by the economy on foreign exchange. The wedge between the SER and the 
official exchange rate (OER) is attributed not only to a balance of payments (BOP) 
disequilibrium but perhaps, even more importantly to the existing protection system. Indeed, the 
SER is usually calculated as a summary measure of the bias of the protection structure. As such, 
3. The discussion in this paper is a summary of PIDS Staff Paper Series No. 84-03, "Estimating the Shadow Exchange Rate, 
the Shadow Wage Rate and the Social Rate of Discount for the Philippines" by Medalla and Power, specifically the part on the 
shadow exchange rate. 
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the wedge does not indicate a need for a corresponding devaluation to the extent of the wedge; 
rather, the wedge caused by the protection structure implies a need for reforms. 
The SER is primarily used as a general conversion factor for non- tradables to correct for 
price distortions in project evaluation. The need for shadow pricing in project evaluation arises 
from price distortions brought about by market imperfections due to genuine market failures and 
to government intervention or policies (in this case, the protection system). The SER is also used 
as a cut-off point in the domestic resource cost (DRC) criterion, a social cost-benefit analysis 
used in ranking and selecting projects. It is also used in deriving the net effective protection rate 
(EPR) to determine the absolute penalty or protection received by the industry. Finally, the SER 
gives an indication of the general penalty on exports due to a lower OER than what would have 
prevailed were there no distortions as a result of which exporters get less value for their foreign 
exchange earnings. 
In project evaluation, however, it is still ideal to decompose as much as possible, nontraded 
goods into traded components and primary factors. This is especially recommended for 
nontraded commodities with substantial traded inputs (Part VI deals with this problem of 
estimation). For many other nontraded inputs, however, the use of the SER would be most 
convenient. 
A. Methodology 
Two methodologies were used in the estimation of the shadow price of foreign exchange: the 
UNIDO method and the Bacha-Taylor method. 
The UNIDO method evaluates the SER as the marginal social value of foreign exchange. 
This measures the SER as the value of incremental consumption due to a marginal increase in 
foreign exchange. It assumes that the protection system will not change in the duration of the 
project evaluated. The formula is then derived as 
E dMi (1+Ti) + 2 d X j (1+Sj) 
i j 
pF = 
E d M i + E d X j 
i j 
where 
is SER as a proportion of the official exchange rate 
dMi and dXj are marginal changes in import i and export j respectively 
Ti is the implicit tariff on import i, and 
Sj is the implicit subsidy on export j. 
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In terms of elasticities, 
E n » i M i ( 1 + T i ) + E e t j X j ( 1 + S i ) 
i j 
p p = 
E nmiMI + E e f j X j 
i j 
where 
nmi = import demand elasticity for i 
erj = elasticity of supply for foreign exchange arising from export j 
Mi and Xj are imports and exports respectively 
The SER derived by the UNIDO method is appropriate when used in evaluating small 
projects in isolation and in the short-run. In the long-run, it is inadequate since project evaluation 
is aimed at identifying projects that have long-run comparative advantage such that continued 
protection is not necessary, implying that the protection system needs adjustment. The UNIDO 
estimate is thus considered a "second-best" estimate. 
The second method is the Bacha-Taylor method which derives the "free-trade equilibrium" 
exchange rate as the SER. It assumes that the economy will move to free-trade in the lifetime of 
the project and it implicitly assumes that free-trade is the optimal trade regime. 
The formula for SER is derived as: 
r # 
( 1 + S j ) a J ( 1 + T i ) a * 
r 
e f j X j 
w h e r e a j = 
e f j X j + nmiMi 
rim iMi 
a n d a i = 
e f j X j + nmiMi 
r* is the free-trade equilibrium exchange rale; 
r is the actual/official exchange rate; 
T and S are the implicit tariff and subsidy, respectively; 
X and M are exports and imports, respectively; 
ef and nm are the elasticities of supply and demand for foreign exchange, respectively, i and j are the nth 
importable and exportable commodities, respectively. 
i and j are the nth importable and exportable commodities, respectively 
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Under both methods, two sets of estimates were made. The first set used the 1983 
input-output (TO) transactions table. The second set of estimates included only the sectors with 
high import, export, and production values, i.e., at least one percent of total imports and exports, 
respectively, and those in the top 20 industries with high production values on a three digit PSCC 
level. Estimates of SER using different ways and weights in deriving the implicit tariffs (T) were 
done in each set. 
The implicit tariff can be derived by using direct price comparison of actual border and 
domestic prices, as well as, by deriving border prices using the legal tariff and tax rates 
representing the proportional difference between domestic and border prices. 
In weighing the implicit tariffs, the ideal weights are the relative shares of marginal imports 
and exports. However, because of the data constraint on elasticities, two kinds of weights were 
devised to approximate the relative shares. The first assumed all demand and supply elasticities 
to be equal such that the equations: 
dM = (dr/r)l(Q + M) edm + Q e s m] 
dX * (dr/r)[(Q - X) edx + Q esx] 
where 
Q is the output value, ed and es are the demand and supply elasticities, respectively, Tor importables, m, and 
exportables, x, 
were reduced to weights of (2Q + M) and (2Q - X) for importables and exportables, respectively. 
The second used the product of free-trade value-added (FTVA) and output (Q) in border prices as 
weights. (For more details on derivation of implicit tariffs, please refer to "Effective Protection 
Rates: Estimation Methodology" by Louie Parial, forthcoming in TC-PIDS Joint Research 
Project Paper Series). 
B. Estimation 
In estimating the SER, the data needed were exports and imports taken from the Foreign 
Trade Statitics, 1983 1-0 table from the National Statistics Office (NSO), prices and production 
data from several sources but substantially from the NSO and the Annual Survey of 
Establishments, and tariff and tax rates from the Tariff and Customs Code and the National 
Internal Revenue Code, respectively. 
As can be gathered from the methodology, the bulk of the work in estimating the SER was 
the derivation of weighted average implicit tariffs4. The first step in estimating the weighted 
4. The estimation of weighted average implicit tariffs for 1988 was done by L. Parial in the Tariff Commission-PIDS Joint 
Research Project entitled,"Effective Protection Rate: Estimation Methodology." 
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average implicit tariffs was to get the T of a commodity using (1) actual border price and (2) 
legal tariff and tax rates to approximate border price. In estimating SER where direct price 
comparisons were used to derive the implicit tariffs, derived border prices by legal tariff and tax 
rates were substituted for those commodities where price data were not available ©r were not 
comparable due to non-homogeneity. 
The next step was to get an average T for each sector. For the mixed sector, the importable 
and exportable part of the output was determined using different "rules" (Table 1). The average T 
was then computed using the weights mentioned in the methodology, i.e., (2Q+M) and (2Q-X), 
and the product of FTVA and Q, The sectors were then grouped into three: importables, major 
exportables and minor exportables. 
For the elasticity estimates, a range of values were used based on elasticity estimates in 
Balassa (1971) and the assumptions included in the estimation were that world supply elasticity 
for imports and world demand elasticities for minor exports, ex2, are infinite. The range of 
values for the elasticity of demand for imports, nm , was from two to six, for the elasticity of 
supply for exports, nx, from three to six and for the elasticity of demand for major exports, e x l , 
from six to 11. The range of values for the supply elasticity of foreign exchange from both major 
and minor exports were then derived using the equation: 
n s j ( e n j - 1) 
e f j = 
r i i j + ex j 
The SER was then estimated using both the UNIDO and the Bacha- Taylor methods and are 
shown in Tables 3 to 10. The SER estimated is the wedge created by the protection structure. The 
wedge created by the BOP disequilibrium was estimated by [exp(d/u - d*/u*)] where d is the 
current trade deficit, d* the desired level conservatively set at zero, and u = ef X + nm M. 
(Table 2). 
C. Results 
The results using the various sets of assumption are presented in Tables 3 and 4. 
Under the first set of assumptions, i.e., using the UNIDO method, SER estimates varied from 
1.164 to 1.199 using book tariff rates and from 1.243 to 1.293 using price comparisons. The 
estimates varied with the different elasticity assumptions. Consistently low to consistently high 
elasticities should be used. The middle values are 1.182 using book rates and 1.268 using price 
comparisons. 
Under the second set of estimates, i.e. using the Bacha-Taylor method, the range is somewhat 
lower varying from 1.153 to 1.181 using book rates and 1.221 to 1.262 using price comparisons. 
Again, consistently low or consistently high elasticities shall be used. 
Table 1 
Va lues of Output , Expor t s and Imports in 1983 Inpu t -Outpu t T a b l e and Der ived 
Expor table and Impor tab le Outpu t 
a/ E X P O R T A B L E IMPORTABLE 
S E C T O R D E S C R I P T I O N TYPE O U T P U T E X P O R T S I M P O R T S O U T P U T O U T P U T (O) (X) (M) (Qx) (Qm) 
3 C o r n PM 5 0 7 9 1 GO 600 881500 
4 Coconut , copra m a d s in [arms PX 6 5 5 7 7 0 0 4 1 8 0 0 0 
6 Banana PX 33 .18500 ? 9 0 5 0 0 0 
7 Other fruits and nuts PX 61531500 2 1 1 7 0 3 22500 
0 Vegetab les PM 7063-100 1 3 3 0 0 127200 
10 Tobacco M W 2 9 2 G 0 0 3 0 7 1 0 0 606600 307100 b/ 0 
11 Fiber crops M W 1 3 2 8 3 0 0 2 4 4 0 0 0 352400 1240200 a 88100 
12 Cof fee and cacao PX 2 5 3 2 4 0 0 4 2 G 7 0 0 152900 
13 Other commerc ia l crops, n.e.c. P M 1 6 6 6 7 0 0 5 4 5 0 0 1664500 
19 Commerc ia l f ishing, of fshore and coastal M W 8 4 8 6 5 0 0 4 3 9 0 0 5800 6789200 d/ 1697300 
20 Inland f ishing and other f ishery activit ies M W 1 3 0 5 9 2 0 0 1 7 8 1 0 0 8 3 0 0 10447360 d/ 2611840 
21 Logging PX 8 6 5 2 7 0 0 6 7 8 7 0 0 400 
22 Other forestry activit ies P M 5 G 1 3 0 0 7 2 0 0 120700 
23 Go ld and other prec ious metals PX 4 2 7 3 4 0 0 3 4 G 6 3 0 0 2100 
24 Copper ore PX 2 6 4 7 0 0 0 2351400 0 
25 Other metall ic min ing PX 5 8 9 1 0 0 3 2 5 3 0 0 30100 
26 Sand, stone and clay quarry ing P M 1 6 7 2 1 0 0 1 9 4 0 0 121500 
27 Other non-metal l ic mining and quarry ing PM 8 3 3 1 0 0 3 4 3 0 0 20129900 
28 Rice and corn mil l ing PM 2 6 2 7 3 6 0 0 0 0 
29 Sugar mil l ing and ref ining PX 6 3 4 7 4 0 0 2 8 9 4 2 0 0 6100 
30 Mi lk process ing PM 3 0 1 1 2 0 0 2GGOO 1 2 2 6 1 0 0 
31 Other dairy products P M 1 4 1 0 7 0 0 2 5 0 0 3 1 7 1 0 0 
32 Crude coconut, vegetable ancf an imal oils £ fats PX 1 2 6 7 3 8 0 0 5 4 0 1 1 0 0 2 4 8 4 0 0 
33 Ref ined (cooking) oil and margar ine P M 7 2 7 1 0 0 0 1G300 187700 
34 S laughter ing and meat pack ing plkants P M 1 7 8 2 7 0 0 0 4 6 0 0 162500 
35 Meat process ing PM 2 0 0 4 8 0 0 9 0 0 1 1 0 0 
36 Flour and other grain mill P M 6 9 3 4 4 0 0 8 2 b 0 3 8 5 0 0 0 
37 An ima l feeds M W G8G9200 7 4 1 2 0 0 1025600 2223600 4645600 
36 Fruit and vegetab le preserves M W 3 2 4 0 6 0 0 9 0 3 6 0 0 128500 2710800 529800 
39 Fish preparat ions M W 6 3 1 3 6 0 0 1 2 3 7 3 0 0 8 4 9 0 0 4 7 3 5 2 0 0 6/ 157B400 
40 Bakery products inc luding noodles M W 6 8 1 3 0 0 0 1 1 7 4 0 0 6 5 0 0 0 352200 6465800 
41 Cocoa products and confect ionery M W 3 1 1 0 0 0 0 2 6 2 7 0 0 70600 7 8 6 1 0 0 2321900 
42 Coiree, g round or instant M W 2 4 6 0 9 0 0 1 8 4 0 0 1200 55200 2405700 
43 Dess icca ted coconut PX 1 7 2 3 6 0 0 8 8 7 3 0 0 2500 
45 Misce l laneous lood manufactures, n.e.c. M W 34G970D 1 4 2 7 0 0 135400 428100 3041600 
46 W i n e and l iquor P M 1 6 0 8 7 0 0 5 0 9 0 0 167100 
47 Brewery and mal l p roducts M W 2 0 5 7 6 0 0 2 1 8 0 0 1600 1851840 f/ 205760 
49 C igars and c igaret tes P M G.120000 1 0 8 0 0 56300 
50 Tobacco leal p rocess ing PX 1 8 6 9 5 0 0 1 1 0 0 0 
SI Text i le mill products P M 9 4 8 5 9 0 0 1 6 1 2 0 0 2061600 
52 Knit t ing mil l p roducts M W 3 1 1 6 4 0 0 1 6 4 5 8 0 0 1 6 1 6 1 0 0 1645800 g1 1470600 
53 Other made-up texti le goods M W 1 6 9 3 9 0 0 4 1 4 3 0 0 4 2 0 9 0 0 1 2 4 2 9 0 0 651000 
54 Wear ing appare l PX 1 0 6 7 1 2 0 0 3 2 9 4 6 0 0 1 8 8 8 0 0 
55 Footwear except rubber, plast ic or w o o d e n PX 1 8 0 9 4 0 0 1 3 2 1 6 0 0 1 0 2 8 0 0 
56 Lumber , rough or wo rked PX 6 3 1 4 6 0 0 1 3 5 6 3 0 0 7 6 0 0 
57 Veneer and p lywood PX 4 2 3 7 7 0 0 1 4 4 7 1 0 0 0 
50 Other wood, cork and cane products PX 1 4 1 6 6 0 0 2 8 5 2 0 0 1 6 0 0 0 
59 Pulp, paper and paperboard PM 1 4 5 1 7 0 0 9 9 0 0 0 1 1 3 4 9 0 0 
60 C o n v e n e d paper and paperboar products PM 2 1 2 1 1 0 0 2 2 9 0 0 1 6 9 5 0 0 
61 Publ ish ing and pr int ing PM 2 2 5 0 2 0 0 3 3 2 0 0 2 4 2 3 0 0 
62 Leather and leather products M W 5 4 9 5 0 0 301GOO 5 0 9 5 0 0 301600 g l 247900 
63 Rubber tires and tubes PM 2 3 2 0 7 0 0 5 4 0 0 • 163300 
6 4 Rubbe r lootwear PM 5 7 4 5 0 0 1 3 1 0 0 21900 
65 Other rubber products PM 4 2 4 0 0 0 1 5 8 0 0 289600 
66 Fabr icated plast ic p roducts M W 5 1 3 5 1 0 0 1 5 4 8 0 0 115000 464400 4670700 
67 Drugs and medic ines PM 4 5 5 1 5 0 0 6 5 6 0 0 836000 
68 Basic industrial chemica ls PM 2 7 6 5 5 0 0 3 8 3 9 0 0 3742200 
59 Ferti l izer PM 1 6 9 0 6 0 0 200 1155500 
70 Plastic mater ia ls PM 1 2 2 7 8 0 0 94400 2669900 
71 Pest ic ides, insect ides, etc PM 8 4 8 9 0 0 14200 146700 
72' Paints, varn ish and related compounds PM 1 9 3 6 2 0 0 4 7 0 0 235600 
73 Soap and synthet ic detergents ' PM 2 6 9 7 2 0 0 G500 89600 
74 Cosmet ics and toilet preparat ions PM 5 9 0 7 0 0 4 6 9 0 0 . 221200 
75 Other chemical products P M 1 2 4 4 3 0 0 1 0 7 2 0 0 1192600 
76 Products of pet ro leum, coke and coal P M 3 8 6 8 4 4 0 0 1 6 0 7 4 0 0 4213800 
77 Cemen t M W 3 5 1 2 7 0 0 55700 16500 167100 3345600 
78 Glass and glass products P M 2 1 4 4 4 0 0 3 7 0 0 0 175300 
79 Other non-melal l ic mineral products M W 1690100 1 1 8 9 0 0 237600 356700 1333400 
80 Pr imary iron and steel products P M 10324200 294900 4365500 
81 Non- fer rous basic meta l products M W 3 1 5 2 0 0 1 5 7 6 0 0 1 7 4 3 0 0 157600 15760O 
62 Fabr icated metal products P M 7214100 9 4 5 0 0 2 1 3 4 3 0 0 -
83 Machinery and equ ipment except electr ical P M 9291700 2 9 1 8 0 0 9 6 4 7 9 0 0 
84 Electr ic industrial machinery and equ ipment PM 6 3 8 1 0 0 0 5 2 5 5 1 0 0 IV 
85 Electr ical app l iances and housewares P M 2 6 3 9 9 0 0 1 6 3 9 0 0 4 8 2 6 0 0 
66 Batter ies PM 1 9 9 8 9 0 0 2 3 0 0 0 4 3 3 0 0 
67 W i res and wir ing dev ices PM 9 7 5 4 0 0 1 0 0 5 0 0 5 9 8 7 0 0 
68 Semi -conductor dev ices PX 3 6 6 5 GOO 2 5 8 8 2 0 0 1568200 
89 Misc. electr ical eqpt. . suppl ies & accessor ies PM 2011000 4 2 0 0 0 1 9 6 5 3 0 0 
90 Motor vehic les PM 2 G 6 1 5 0 0 2200 658300 
61 Other trans., eqpt. , & acc. incl. maj. repair P M 1723100 252900 3263300 
92 Furni tures and fixtures, pr im, o l wood PX 1 1 7 0 3 0 0 7 0 0 2 0 0 10900 
93 Furni tures and fixtures, pr im, of meta l PM 170200 . 1 6 0 0 4000 
94 M u s c a t instruments P M 309300 2200 39800 
95 Art ists ' and off ice suppl ies PM 430400 1100 62200 
96 Miscel laneous manufactures, n.e.c. and scrap PM 3034200 1512600 2396500 
a/ Notat ion; P M - Purely Importable Sector 
PX - Purely Expor table Sector 
M W • Mixed Sector b/ Qx - X and Qm - 0 d Qm - 2 5 % ot M and Qx - Q - Q m 
d / Ox - 8 0 % of 0 : Q m - 2 0 % ol Q 
e/ Qx - 7 5 % of Q; Q m • 2 5 % of 0 </ Qx • 9 0 % of Q; Q m - 10% of Q 
g/ Qx » X and Q m • Q - Qx 
T o e l iminate the d iscrepancy be tween output and export levels, it was 
a s s u m e d that expor ts of the sector were mainly re-exports. Thus : 
X - O 
M • Mo-Xo-5.255.100 
The or iginal NO data for this sector were: 
Qo • 638,100 
Xo - 5,479,900 
Mo - 10,735,000 
Source: Tariff Commiss ion 
Table 2 
SER from BOP Disequilibrium 
e e n 
f x l f x 2 m SER f r o m BOP 
1 . 67 3 2 1 . 0 5 5 5 
4 1 . 0 3 5 0 
6 1 . 0 2 5 6 
6 2 1 . 0 5 0 2 
4 1 . 0 3 2 8 
6 1 . 0 2 4 4 
2 . 1 4 3 2 1 . 0 5 0 7 
4 1 . 0 3 3 1 
6 1 . 0 2 4 5 
6 2 1 . 0 4 6 3 
4 1 . 0 3 1 1 
6 1 . 0 2 3 4 
2 . 5 3 2 1 . 0 4 7 6 
4 1 . 0 3 1 7 
6 1 . 0 2 3 8 
6 2 1 . 0 4 3 6 
4 1 . 0 2 9 9 
6 1 . 0 2 2 7 
3 . 5 3 3 2 1 . 0 4 0 4 
4 1 . 0 2 8 3 
6 1 . 0 2 1 8 
6 2 1 . 0 3 7 5 
4 1 . 0 2 6 9 
6 1 . 0 2 0 9 
(3 = 1 6 5 7 1 9 9 0 6 9 
M = 8 7 3 1 3 8 8 6 3 6 
XI = 6 0 2 7 2 8 8 6 0 0 
X2 = 1 0 4 6 9 0 0 9 6 7 
14 
Table 3 
(1) 1988 SER using 1-0 
f x l f x 2 
n 
m 
UNIDO B a c h a -
T a y l o r 
U n i d o 
a n d BOP 
1 . 67 
2 . 1 4 
2 . 5 


























u s i n g a c t u a l b o r d e r p r i c e s 










2 4 3 
3 1 4 
3 4 7 
2 2 0 
2 9 5 
3 3 1 
2 2 0 
2 9 5 
>332 
1.201 
1 . 2 7 8 
1 . 3 1 7 
1 . 2 0 5 
1.282 
1 . 3 2 1 
1 . 1 8 9 
1 . 2 6 6 
1 . 3 0 7 
1 . 1 7 2 
2 5 0 
2 9 3 
1 7 2 
2 5 0 







1 . 2 9 6 
i 3 3 3 
, 1 9 9 
2 7 6 
3 1 5 
1 9 8 
, 2 7 6 
3 1 6 
. 1 8 0 
. 2 5 8 
i 3 0 0 
, 1 8 4 
2 6 2 
1 . 3 0 4 
1. 168 
2 4 6 
2 8 9 
, 1 5 0 
, 2 2 9 
, 2 7 4 
, 1 3 9 
216 





















1 . 3 1 2 
1 . 3 6 0 
1 . 3 8 2 
1.281 
1 . 3 3 7 
3 6 4 
282 
3 3 8 
3 6 5 
1 . 2 5 7 
1 . 3 1 8 
1 . 3 4 8 
1 . 2 6 3 
1 . 3 2 3 
1 . 3 5 2 
2 4 1 
3 0 4 
3 3 7 
2 1 9 
286 
3 2 1 
2 1 5 
2 8 4 
3 2 0 
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Table 3 
(1) 1988 SER using 1-0 
e e n UNIDO B a c h a - U n i d o BT a n d 
f x l f x 2 m T a y l o r a n d BOP BOP 
1 . 6 7 3 2 1 . 1 6 4 1 . 1 5 3 1 . 2 2 9 1 . 2 1 7 
4 1 . 2 1 4 1 . 2 0 5 1 . 2 5 6 1 . 2 4 7 
6 1 . 2 3 7 1 . 2 3 0 1 . 2 6 9 1 . 2 6 1 
6 2 1 . 1 4 9 1 . 1 3 8 1 . 2 0 7 1 . 1 9 5 
4 1 . 2 0 1 1 . 1 9 1 1 . 2 4 0 1 . 2 3 0 
6 1 . 2 2 6 1 . 2 1 8 1 . 2 5 6 1 . 2 4 8 
2 . 1 4 3 2 1 . 1 4 8 1 . 1 3 7 1 . 2 0 7 1 . 1 9 5 
4 1 . 2 0 1 1 . 1 9 1 1 . 2 4 0 1 . 2 3 0 
6 1 . 2 2 6 1 . 2 1 8 1 . 2 5 6 1 . 2 4 8 
6 2 1 . 1 3 6 1 . 1 2 5 1 . 1 8 8 1 . 1 7 7 
4 1 . 1 8 9 1 . 1 7 9 1 . 2 2 6 1 . 2 1 5 
6 1 . 2 1 6 1 . 2 0 8 1 . 2 4 5 1 . 2 3 6 
2 . 5 3 2 1 . 1 3 8 1 . 1 2 7 1 . 1 9 2 1 . 1 8 0 
4 1 . 1 9 2 1 . 1 8 1 1 . 2 2 9 1 . 2 1 9 
6 1 . 2 1 9 1 . 2 1 0 1 . 2 4 8 1 . 2 3 9 
6 2 1 . 1 2 7 1 . 1 1 6 1 . 1 7 6 1 . 1 6 5 
4 1 . 1 8 1 1 . 1 7 0 1 . 2 1 6 1 . 2 0 5 
6 1 . 2 0 9 1 . 2 0 0 1 . 2 3 7 1 . 2 2 7 
3 . 5 3 3 2 1 . 1 1 4 1 . 1 0 3 1 . 1 5 9 1 . 1 4 8 
4 1 . 1 6 9 1 . 1 5 8 1 . 2 0 2 1 . 1 9 1 
6 1 . 1 9 9 1 . 1 8 9 1 . 2 2 5 1 . 2 1 5 
6 2 1 . 1 1 4 1 . 0 9 6 1 . 1 5 6 1 . 1 3 7 
4 1 . 1 6 9 1 . 1 5 0 1 . 2 0 1 1 . 1 8 1 
6 1 . 1 9 9 1 . 1 8 1 1 . 2 2 4 1 . 2 0 6 
(2) 
u s i n g t a r i f f a n d t a x r a t e s 
u s i n g (FTVA * Q) a s w e i g h t s 
16 
Table 3 
(1) 1988 SER using 1-0 
• e e n UNIDO B a c h a - U n i d o BT a n d 
f x l f X2 m T a y l o r a n d BOP BOP 
1 . 67 3 2 1 . 2 3 6 1 . 2 1 6 1 . 3 0 5 1 . 2 8 4 
4 1 . 3 0 5 1 . 2 8 9 1 . 3 5 1 1 . 3 3 4 
6 1 . 3 3 7 1 . 3 2 4 1 . 3 7 2 1 . 3 5 8 
€ 2 1 . 2 1 4 1 . 1 9 4 1 . 2 7 5 1 . 2 5 4 
4 1 . 2 8 7 1 . 2 6 9 1 . 3 2 9 1 . 3 1 0 
6 1 . 3 2 2 1 . 3 0 7 1 . 3 5 4 1 . 3 3 9 . 
2 . 1 4 3 2 1 . 2 1 5 1 . 1 9 4 1 . 2 7 6 1 . 2 5 5 
4 1 . 2 8 7 1 . 2 6 9 1 . 3 3 0 1 . 3 1 1 
6 1 . 3 2 3 1 . 3 0 7 1 . 3 5 5 1 . 3 4 0 
6 2 1 . 1 9 6 1 . 1 7 6 1 . 2 5 2 1 . 2 3 1 
4 1 . 2 7 0 1 . 2 5 2 1 . 3 1 0 1 . 2 9 1 
6 1 . 3 0 9 1 . 2 9 2 1 . 3 3 9 1 . 3 2 2 
2 . 5 3 2 1 . 2 0 0 1 . 1 8 0 1 . 2 5 7 1 . 2 3 6 
4 1 . 2 7 5 1 . 2 5 6 1 . 3 1 5 1 . 2 9 6 
6 1 . 3 1 2 1 . 2 9 6 1 . 3 4 3 1 . 3 2 7 
6 2 1 . 1 8 4 1 . 1 6 4 1 . 2 3 6 1 . 2 1 5 
4 1 . 2 5 9 1 . 2 4 0 1 . 2 9 7 1 . 2 7 7 
6 1 . 2 9 9 1 . 2 8 2 1 . 3 2 8 1 . 3 1 1 
3 . 53 3 2 1 . 1 6 8 1 . 1 4 8 1 . 2 1 5 1 . 1 9 4 
4 1 . 2 4 4 1 . 2 2 4 1 . 2 7 9 1 . 2 5 8 
6 1 . 2 8 5 1 . 2 6 7 1 . 3 1 3 1 . 2 9 5 
6 2 1 . 1 6 8 1 . 1 3 7 1 . 2 1 2 1 . 1 8 0 
4 1 . 2 4 4 1 . 2 1 1 1 . 2 7 7 1 . 2 4 4 
6 1 . 2 8 5 1 . 2 5 5 1 . 3 1 2 1 . 2 8 2 
( 3 ) 
u s i n g a c t u a l b o r d e r p r i c e s 
u s i n g (2Q+M) a n d ( 2 Q - X ) a s w e i g h t s 
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Table 3 
(1) 1988 SER using 1-0 
e e n U N I D O B a c h a - U n i d o BT a n d 
f x l f X 2 m T a y l o r a n d BOP BOP 
1 . 67 3 2 1 . 1 5 4 1 . 1 4 4 1 . 2 1 8 1 . 2 0 7 
4 1 . 2 0 0 1 . 1 9 2 1 . 2 4 2 1 . 2 3 4 
6 1 . 2 2 1 1 . 2 1 5 1 . 2 5 3 1 . 2 4 6 
6 2 1 . 1 3 9 1 . 1 3 0 1 . 1 9 7 1 . 1 8 6 
4 1 . 1 8 8 1 . 1 7 9 1 . 2 2 7 1 . 2 1 8 
6 1 . 2 1 1 1 . 2 0 4 1 . 2 4 1 1 . 2 3 4 
2 . 1 4 3 2 1 . 1 3 9 1 . 1 2 9 1 . 1 9 7 1 . 1 8 6 
4 1 . 1 8 8 1 . 1 7 9 1 . 2 2 7 1 . 2 1 8 
6 1 . 2 1 1 1 . 2 0 4 1 . 2 4 1 1 . 2 3 4 
6 2 1 . 1 2 7 1 . 1 1 7 1 . 1 7 9 1 . 1 6 9 
4 1 . 1 7 7 1 . 1 6 8 1 . 2 1 3 1 . 2 0 4 
6 1 . 2 0 2 1 . 1 9 4 1 . 2 3 0 1 . 2 2 2 
2 . 5 3 2 1 . 1 2 9 1 . 1 1 9 1 . 1 8 3 1 . 1 7 3 
4 1 . 1 7 9 1 . 1 7 0 1 . 2 1 6 1 . 2 0 7 
6 1 . 2 0 4 1 . 1 9 7 1 . 2 3 3 1 . 2 2 5 
6 2 1 . 1 1 9 1 . 1 0 9 1 . 1 6 8 1 . 1 5 8 
4 1 . 1 6 9 1 . 1 6 0 1 . 2 0 4 1 . 1 9 5 
6 1 . 1 9 6 1 . 1 8 8 1 . 2 2 3 1 . 2 1 5 
3 . 5 3 3 2 1 . 1 0 7 1 . 0 9 8 1 . 1 5 2 1 . 1 4 2 
4 1 . 1 5 8 1 . 1 4 9 1 . 1 9 1 1 . 1 8 1 
6 1 . 1 8 6 1 . 1 7 8 1 . 2 1 2 1 . 2 0 3 
6 2 1 . 1 0 7 1 . 0 9 1 1 . 1 4 9 1 . 1 3 1 
4 1 . 1 5 8 1 . 1 4 1 1 . 1 8 9 1 . 1 7 1 
6 1 . 1 8 6 1 . 1 7 0 1 . 2 1 1 1 . 1 9 4 
( 4 ) 
u s i n g t a r i f f s a n d t a x e s t o d e r i v e b o r d e r p r i c e s 
u s i n g (2Q+M) a n d ( 2 Q - X ) a s w e i g h t s 
Table 10 
SER of TOP X, M and Q 
e e n UNIDO B a c h a -
f x l f x 2 m T a y l o r 
1 . 6 7 3 2 1 . 2 2 8 7 6 5 1 . 2 0 6 8 9 4 
4 1 . 3 0 2 6 0 2 1 . 2 8 3 7 9 7 
6 1 . 3 3 8 0 6 8 1 . 3 2 2 4 6 0 
6 2 1 . 2 1 3 1 5 9 1 . 1 9 1 5 1 0 
4 1 . 2 8 8 8 7 6 1 . 2 6 9 3 3 2 
6 1 . 3 2 6 5 8 3 1 . 3 0 9 9 6 3 
2 . 1 4 3 2 1 . 2 0 4 1 3 3 1 . 1 8 2 2 0 4 
4 1 . 2 8 1 1 8 6 1 . 2 6 0 9 4 8 
6 1 . 3 2 0 1 8 3 1 . 3 0 2 7 7 9 
6 2 1 . 1 9 1 4 8 7 1 . 1 7 0 0 0 8 
4 1 . 2 6 9 2 3 6 1 . 2 4 8 5 8 4 
6 1 . 3 0 9 8 2 7 1 . 2 9 1 6 8 1 
2 . 5 3 2 1 . 1 8 8 3 0 2 1 . 1 6 6 6 0 2 
4 1 . 2 6 6 5 9 8 1 . 2 4 5 6 1 7 
6 1 . 3 0 7 6 3 9 1 . 2 8 9 1 5 0 
6 2 1 . 1 7 7 4 0 3 1 . 1 5 6 2 4 4 
4 1 . 2 5 5 7 9 0 1 . 2 3 4 5 7 6 
6 1 . 2 9 8 0 4 2 1 . 2 7 8 9 7 6 
3 . 5 3 3 2 1 . 1 5 3 1 8 1 1 . 1 3 2 7 2 3 
4 1 . 2 3 1 6 6 3 1 . 2 0 9 6 5 6 
6 1 . 2 7 6 3 3 9 1 . 2 5 5 7 6 2 
6 2 1 . 1 5 3 1 8 1 1 . 1 2 5 8 6 7 
4 1 . 2 3 1 6 6 3 1 . 2 0 1 4 3 6 
6 1 . 2 7 6 3 3 9 1 . 2 4 7 6 8 7 
u s i n g d i r e c t p r i c e c o m p a r i s o n s 
u s i n g FTVA * Q a s w e i g h t s 
Table 10 
SER of TOP X, M and Q 
e e n UNIDO B a c h a -
f x l f x 2 m T a y l o r 
1 . 6 7 3 2 1 . 1 5 4 2 5 5 6 1 6 4 1 . 1 4 3 0 2 1 
4 1 . 2 0 5 7 6 9 2 7 1 . 1 9 6 1 6 5 
6 1 . 2 3 0 5 1 3 1 9 9 2 1 . 2 2 2 5 6 3 
6 2 1 . 1 4 3 7 3 2 3 3 0 8 1 . 1 3 2 6 4 5 
4 1 . 1 9 6 4 3 6 0 0 4 8 1 . 1 8 6 4 8 6 
6 1 . 2 2 2 6 8 1 9 9 9 3 1 . 2 1 4 2 4 5 
2 . 1 4 3 2 1 . 1 3 6 9 7 0 8 3 9 4 1 . 1 2 5 6 7 4 
4 1 . 1 9 0 7 6 1 4 7 3 2 1 . 1 8 0 3 9 7 
6 1 . 2 1 7 9 8 4 8 9 5 4 1 . 2 0 9 0 9 8 
6 2 1 . 1 2 8 4 8 5 3 2 0 2 1 . 1 1 7 4 4 8 
4 1 . 1 8 2 6 5 4 3 4 1 2 1 . 1 7 2 1 0 6 
6 1 . 2 1 0 9 3 4 5 7 6 8 1 . 2 0 1 6 9 5 
2 . 5 3 2 1 . 1 2 5 8 6 1 8 1 3 1 . 1 1 4 6 6 4 
4 1 . 1 8 0 5 3 8 4 0 4 1 . 1 6 9 7 7 5 
6 1 . 2 0 9 1 9 8 1 3 3 7 1 . 1 9 9 7 4 2 
6 2 1 . 1 1 8 5 7 7 2 1 3 1 1 . 1 0 7 6 8 2 
4 1 . 1 7 3 2 1 9 1 2 8 8 1 . 1 6 2 3 6 2 
6 1 . 2 0 2 6 7 1 8 1 2 1 . 1 9 2 9 4 6 
3 . 5 3 3 2 1 . 1 0 1 2 1 7 1 5 7 2 1 . 0 9 0 6 2 1 
4 1 . 1 5 6 0 5 5 7 4 8 3 1 . 1 4 4 7 2 4 
6 1 . 1 8 7 2 7 2 8 3 1 8 1 . 1 7 6 7 1 3 
6 2 1 . 1 0 1 2 1 7 1 5 7 2 1 . 0 8 6 0 2 2 
4 1 . 1 5 6 0 5 5 7 4 8 3 1 . 1 3 9 1 9 5 
6 1 . 1 8 7 2 7 2 8 3 1 8 1 . 1 7 1 3 0 2 
u s i n g t a r i f f s a n d t a x e s 
u s i n g FTVA * Q a s w e i g h t s 
Table 10 
SER of TOP X, M and Q 
e e n UNIDO B a c h a -
f x l f x 2 m T a y l o r 
1 . 67 3 2 1 . 2 2 2 9 9 9 4 2 2 3 1 . 2 0 2 4 9 6 
4 1 . 2 9 4 3 6 6 7 5 7 1 . 2 7 6 7 4 9 
6 1 . 3 2 8 6 4 7 1 4 9 7 1 . 3 1 4 0 2 9 
6 2 1 . 2 0 7 7 8 6 4 4 8 8 1 . 1 8 7 4 6 4 
4 1 . 2 8 1 0 1 4 8 9 4 5 1 . 2 6 2 6 7 9 
6 1 . 3 1 7 4 8 2 0 5 5 7 1 . 3 0 1 8 9 3 
2 . 1 4 3 2 1 . 1 9 9 2 2 5 7 0 8 1 1 . 1 7 8 6 7 1 
4 1 . 2 7 3 6 9 0 9 4 3 6 1 . 2 5 4 7 3 3 
6 1 . 3 1 1 3 7 7 7 7 5 1 . 2 9 5 0 8 0 
6 2 1 . 1 8 6 8 8 3 4 2 1 . 1 6 6 7 2 9 
4 1 . 2 6 2 0 5 9 4 0 9 3 1 . 2 4 2 6 9 1 
6 1 . 3 0 1 3 0 6 8 3 6 3 1 . 2 8 4 2 9 4 
2 . 5 3 2 1 . 1 8 3 9 4 6 2 0 4 1 1 . 1 6 3 6 0 8 
4 1 . 2 5 9 6 0 6 9 1 3 1 . 2 3 9 9 5 5 
6 1 . 2 9 9 2 6 5 8 4 9 7 1 . 2 8 1 9 5 3 
6 2 1 . 1 7 3 2 9 9 8 0 9 7 1 . 1 5 3 4 4 8 
4 1 . 2 4 9 0 8 2 0 9 1 7 1 . 2 2 9 1 9 0 
6 1 . 2 8 9 9 2 9 6 9 9 5 1 . 2 7 2 0 5 8 
3 . 5 3 3 2 1 . 1 5 0 0 4 9 6 1 3 9 1 . 1 3 0 8 7 6 
4 1 . 2 2 5 8 7 7 8 5 7 1 . 2 0 5 2 6 5 
6 1 . 2 6 9 0 4 3 3 8 2 3 1 . 2 4 9 7 7 7 
6 2 1 . 1 5 0 0 4 9 6 1 3 9 1 . 1 2 4 1 2 1 
4 1 . 2 2 5 8 7 7 8 5 7 1 . 1 9 7 2 3 1 
6 1 . 2 6 9 0 4 3 3 8 2 3 1 . 2 4 1 9 0 9 
u s i n g a c t u a l b o r d e r p r i c e s 
u s i n g (2Q+M) a n d ( 2 Q - X ) a s w e i g h t s 
Table 10 
SER of TOP X, M and Q 
e e n UNIDO B a c h a -
f x l f X 2 m T a y l o r 
1 . 6 7 3 2 1 . 1 4 4 4 0 1 5 3 8 4 1 . 1 3 4 6 0 0 
4 1 . 1 9 2 3 5 3 5 3 2 6 1 . 1 8 3 9 8 2 
6 1 . 2 1 5 3 8 6 6 6 3 9 1 . 2 0 8 4 6 0 
6 2 1 . 1 3 4 5 5 0 4 9 5 9 1 . 1 2 4 8 6 8 
4 1 . 1 8 3 6 2 8 7 7 7 3 1 . 1 7 4 9 4 7 
6 1 . 2 0 8 0 6 9 3 5 6 2 1 . 2 0 0 7 1 1 
2 . 1 4 3 2 1 . 1 2 8 3 2 6 9 0 9 8 1 . 1 1 8 4 7 0 
4 1 . 1 7 8 3 9 3 5 0 9 2 1 . 1 6 9 3 5 8 
6 1 . 2 0 3 7 3 2 1 9 8 9 1 . 1 9 5 9 8 9 
6 2 1 . 1 2 0 3 7 6 8 9 3 1 1 . 1 1 0 7 3 9 
4 1 . 1 7 0 8 1 2 0 0 0 7 1 . 1 6 1 6 0 9 
6 1 . 1 9 7 1 4 2 8 5 7 4 1 . 1 8 9 0 8 6 
2 . 5 3 2 1 . 1 1 7 9 9 5 6 5 2 7 1 . 1 0 8 2 2 4 
4 1 . 1 6 8 8 8 4 1 6 6 4 1 . 1 5 9 5 0 1 
6 1 . 1 9 5 5 5 8 3 0 6 5 1 . 1 8 7 3 1 9 
6 2 1 . 1 1 1 1 6 6 3 2 8 6 1 . 1 0 1 6 5 2 
4 1 . 1 6 2 0 3 7 3 7 1 . 1 5 2 5 6 5 
6 1 . 1 8 9 4 5 7 5 0 4 4 1 . 1 8 0 9 7 6 
3 . 5 3 3 2 1 . 0 9 5 0 7 6 4 2 8 1 . 0 8 5 8 2 8 
4 1 . 1 4 6 1 1 0 7 7 4 1 1 . 1 3 6 2 3 0 
6 1 . 1 7 5 1 6 2 2 7 6 2 1 . 1 6 5 9 5 9 
6 2 1 . 0 9 5 0 7 6 4 2 8 1 . 0 8 1 4 8 1 
4 1 . 1 4 6 1 1 0 7 7 4 1 1 . 1 3 1 0 4 3 
6 1 . 1 7 5 1 6 2 2 7 6 2 1 . 1 6 0 8 9 9 
u s i n g t a r i f f s a n d t a x e s 
u s i n g (2Q+M) a n d ( 2 Q - X ) a s w e i g h t s 
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Table 11 
Second Approach: International Borrowing rate 
Year U S P r i m 1 LIBOR (%)1 % change in 3 
Rate (%) R E E R 2 * 
1978 9.07 8.85 7.44 
1979 12.60 12.07 -11.02 
1980 15.24 14.11 -6 
1981 18.88 16.89 -2.49 
1982 14.81 13 20 -3.23 
1983 10.79 9.66 23.12 
1984 12.04 10.84 -2.28 
1985 9.93 8.39 -11.63 
1986 8.35 6.84 26.77 
1987 8.21 "7.16 6,05 
1988 9.32 7.95 3.91 
Average: 79-88 12.02 10.71 2.32 12.3 
Notes: q = IBR x.(1 + % change in REER) 
where IBR is the international borrowing rate 
(in the computation, the higher value -
the US Prime Rate - was used). 
REER is the real effective exchange rate. 
Sources: (1) International Financial Statistics and Department 
of Economic Research, Central Bank 
(2) Medalla (1984) 
(3) Medalla and Power (1985) 
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Adding the impact of the BOP disequilibrium die wedge increases by a factor ranging from 
1.021 to 1.056. 
The choice of which SER to use lies with the. project evaluator. The main consideration is that 
it should be consistent with the time frame, conditions and assumptions used in the evaluation. 
The estimates derived using the Bacha-Taylor method is recommended for long-run project 
evaluation because of the limitations set by the assumptions in the estimates using the UNIDO 
method. The estimates with the higher trade elasticities should be used when the longer run 
period is considered. 
Finally, the estimates using price comparison would be preferred, 
IV. THE MARGINAL PRODUCTIVITY OF CAPITAL 
A. Concept 
The marginal productivity of capital, q, is a basic parameter used in both the traditional and 
the new approach. For example, in the U'aditional approach, q is taken to be the social rate of 
discount. In the new approach, with investment as the numeraire, the accounting rate of interest, 
ARI, is typically estimated as 
ARI = sq + (l-s)q/Bv 
where 
* 5 
s = saving rate 
6 = consumption conversion factor 
v = shadow price of investment 
Hence, q is again a major parameter. 
Using consumption as the numeraire, the appropriate social discount rate is the consumption 
rate of interest (CRI). This could be independently derived and estimated using a particular 
welfare function as 
CRI = ng + p 
where 
n = elasticity of marginal utility of consumption p = rate of pure time preference 
g = growth rate of per capita income 
5. s would be inclusive of private saving and public investment and other expenditure, i.e. the part of national income that 
goes to private and public investment and other expenditures. 
6. This could be estimated by the SER. 
2 4 
Estimation of CRI using this formula thus entails value judgments, particularly about how 
egalitarian the government is assumed to be (the value of n). 
In contrast, q represents a more empirically based estimate. And although ARI and CRI 
should be independently estimated, one could reasonably approximate CRI to be equal to ARI. 
This, in fact, is implied when v is taken to be constant. Indeed, v is often derived as 
again with q as an important parameter. Of course it is more realistic to assume a falling v. This 
means ARI CRI. The gap could be substantial. However, the gap should diminish over time. 
The interrelationships between the concepts of q, ARI, CRI and v are discussed in Part II. 
The method on how to estimate for the marginal productivity of capital discussed below 
suggests the use of (1) an economy wide data base, (2) an international borrowing rate, and (3) 
the marginal returns in a specific sector considered important and representative -- in this case, 
manufacturing. 
B. Estimation Methodology 
This study uses three approaches to estimate the marginal product of capital (q). The first 
uses a Cobb-Douglas production function from which the marginal product of capital is derived. 
v = (l-s)q/(i-sq)B 
Given: 




 K " ( 1 ) 




= o u t p u t 
= c a p i t a l 
= labor 
a = share of c a p i t a l 
in output 
1-a = share of labor 
in o u t p u t 
7. Other sectors could be used, e.g. public investment, the commercial sector, etc. 
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To estimate equation (2), Y/K is estimated using the inverse of the incremental 
capital-output ratio (ICOR) and is estimated via an indirect approach. The share of labor (1- a) is 
estimated first by using data from the national income accounts (NIA), where the compensation 
of employees and entrepreneurial and property income are adjusted for dividends and rent. There 
are two estimates of: an upper limit which is derived from a low estimate of (1- a) and a lower 
limit which is derived from a high estimate of (1- a). The second approach is to use an 
international borrowing rate. 
Figure 1 shows the supply and demand for investment. The demand for investment is 
represented by the marginal efficiency of investment (MEI) curve and S is the supply of 
investible funds. Assuming a perfectly mobile international capital market, the amount of 
investment at ib is equal to the MEI. The total amount invested is OI2; domestic level of 
investment at ib is equal to Oil; and 1112 is the amount of foreign borrowing. 
However, ib may be less than q if foreign borrowing is rationed: the presence of an external 
debt problem or domestic restraint on accumulation of foreign debt will make the supply of 
foreign capital less elastic at ib. This situation is illustrated in Figure 2. If a country can borrow 
only I1I3, then the supply for investible funds becomes S \ The discussion suggests that the 
international borrowing rate could be an estimate of q but it is a lower bound. 
One more adjustment on ib is still necessary. To express ib in domestic real terms, it should 
be adjusted for changes in the real effective exchange rate (REER). 
q - ib(Et+l/Et) where 
or Et + 1 = real exchange rate in period t + 1 
q = ib(l + % in REER) Et = real exchange rate in period t 
The third approach is the rate of return to manufacturing. (Rm) which is the ratio of net 
returns to manufacturing (Rn) to replace the cost of capital (RC). Rn is estimated by removing 
from gross output all explicit and implicit cost of production except the cost of capital, such as 
indirect taxes, operating costs, cost of good resold, total wages and benefits, imputed return to 
land. The capital stock at replacement cost (RC) is estimated by summing over an estimate of 
the life of assets and bringing it to current prices by inflating the original acquisition cost of 
capital by an appropriate investment goods index. The study does not provide an estimate using 
this approach because of a nasty data problem: the coverage of large establishments used by the 
National Statistics Office (NSO) over the lust 30 years has not been consistent. At least three 
coverages were used: (1) all establishments defined as employing more than one worker; (2) 





10 workers. Hence, one cannot get a consistent set time series data on capital expenditures with 
which to estimate the replacement cost of capital. 
C. Estimation Procedure 
1. First Approach: ICOR and share of capital ( a ) 
The first part shows how to estimate the share of capital ( a ) from the National Income 
Accounts data: Expenditures Account by estimating the share of labor (1- a ) first (Table 12). 
Step 1: Data from the Expenditures Account lumps entrepreneurial property income (EPI) with 
compensation of employees (CE). To separate CE from EPI, it is assumed that CE is equal to 1/2 
of EPI + CE. CE is considered a lower estimate of the returns to labor (Medalla 1984). 
Step 2: The total amount of EPI+CE is adjusted for rent and dividends. Dividends are assumed to 
be 1/2 of corporate income after tax while rent is assumed to be 1/3 of value-added in agriculture 
(VAa) and 1/10 of all other income taken as the difference between gross domestic product 
(GDP) in constant prices and VAa. 
Step 3: The sum of dividends and rent, X , sis subtracted from the total EPI+CE : Y = EPI + CE 
- X. Y is considered a higher estimate of the share of labor. 
Step 4: The two estimates of return to labor are expressed as ratios of National Income (NI) to 
give a lower and a higher bound estimate of (1- a ) : CE/NI and Y/CE respectively. 
Step 5: A ten year (1979-1988) simple average is taken for CE/NI and Y/NI. 
Step 6: The averages from step 5 are (1- a ) from which two average shares of capital are 
computed: (1) is the lower bound and (2) is the higher bound. The MPk is the average of (1) and 
(2). 
Step 7: To estimate A Y/AK the inverse of the ICOR is used, i.e., 
AY N D P t - N D P t *
1 
AK 1 1 " 1 
where N D P t - n e t domestic. 
p r o d u c t (in 
constant 1972 
prices) adjusted 
for only 2/3 of 
depreciation 
Xt-i = i s n e t investment 
in (in c o n s t a n t 
1972 prices) period 
t,-l adjusted for 
2/3 of depreciation 
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Step 8: However, AY/AK is in domestic prices. It is brought to border prices by using the 
SCF/CCF where the SCF is the standard conversion factor for manufacturing and the CCF is the 
capital conversion factor. The SCF is the reciprocal of one plus the implicit tariffs (Ti) for 
manufacturing (I/O sectors 28-96) and the CCF is the reciprocal of one plus the implicit tariff on 
capital equipment (Tk) (I/O sectors 83-91) sectors. The average Ti for and Tk for 1985,1986 and 
1987 are .8217 and .8354 respectively. The conversion factor is .9836. 
Step 9: There are two ways to estimate implicit tariffs: one is to use tariffs and taxes; second, is 
to use price comparisons. If non-tariff measures are prevalent, the preferred method is the second 
one. For a detailed discussion on implicit tariff estimation, see Parial (forthcoming TC-PIDS 
Joint Research Project Paper Series). 
Preliminary estimate using NIA data from 1979-1988 shows a q = 10.1 percent. 
2. Second Approach: International Borrowing Rate 
Step 1: The US prime rate and the London Interbank Offered Rate (LIBOR) are chosen as 
representing international borrowing rates and the data are available in the International Financial 
Statistics Yearbook and at the Department of Economic Research, Central Bank, respectively. A 
ten year average for both is taken: 12.02 per cent for the former and 10.71 per cent for the latter. 
This study uses the higher rate (ib) (Table 11). 
Step 2: ib is then adjusted for changes in the real exchange rate. This study uses the real 
effective exchange rate (REER) derived as follows: 
REERo = 100 for the base year where REERt is the REER in period t 
REERt = REERt-l * ( 1 + R E ' ) 
REERt-l is the REER in period t-1 where R E t ' = change in REER in period t 
R E t ' = Xwi (Ri * + CPI i ' -CPIo') wi = trade weight for training partner i 
R i ' = % change in nominal exchange rate with country i 
CPI i ' = % change in CPI of country i 
CPIo ' = % change in CPI for Philippines 
The average of the change in the real effective exchange rate is 2.32 percent. This gives an 
estimate of q= 12.3 percent. 
Since the first approach includes recession years, 1983-1985, this could have introduced a 
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V. THE SHADOW PRICE OF LABOR 
A. Concept 
Based on economic theory, under pure competition, the price of a resource would be equal to 
its value in the best alternative use, i.e., its opportunity cost. Accordingly, the price of labor 
would be equal to its value in alternative employment. This is not the case in many developing 
countries because of the prevalence of market imperfections and government intervention. In the 
traditional or agricultural sector, there is excess supply of unskilled labor while in the modern or 
industrial sector, the wage for this type of labor is set by government legislation and influenced 
by labor union pressures. Inasmuch as it is not determined by market forces, the market wage 
does not reflect the true cost of labor to society. If it is used in social project evaluation, the 
resulting allocation of resources would likewise be distorted. Hence, in place of the market wage, 
the shadow wage rate (SWR) is estimated to indicate real economic cost and ensure efficiency 
despite the existence of distortions. 
B. Methodology 
In this paper, estimating the shadow wage rate is done for unskilled labor only because, as 
previously mentioned, it is in excess supply in developing countries. Two approaches were used 
in the estimation - the traditional method and the non- traditional method. In the traditional 
approach, it is assumed that the government is concerned only with efficiency; its only objective 
is to optimize growth. Thus, the SWR is equal to the direct opportunity cost or efficiency price of 
labor. In the non- traditional method, the SWR measures not only the efficiency price of labor but 
also the effect of hiring unskilled labor for project employment on income distribution and 
saving. The underlying assumption is that the government has two objectives - growth and 
equity, and it is using project evaluation, in lieu of fiscal measures, to achieve these objectives. 
Moreover, from society's viewpoint, the employment of unskilled labor not only has a direct 
opportunity cost but also an indirect cost because it commits the economy to additional 
consumption which is a reduction to saving and investment (assuming saving is matched by 
investment). The shadow wage rate is therefore inclusive of the direct opportunity cost and 
indirect cost of hiring unskilled labor, 
1. The direct opportunity cost of labor 
When unskilled labor is transferred from the agricultural sector to project employment, output 
will fall in the former sector because of the reduction in the number of workers. (The assumption 
that the opportunity cost of unskilled labor is zero is discarded in view of researches which 
indicate that although un- or under-employment may be widespread in developing countries, 
most people are involved in some productive activities for at least some part of the year). The 
decrease in output value is equal to the amount contributed by the migrating workers, i.e., the 
value of their marginal product. (The marginal product of labor is defined as the additional output 
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produced by an additional unit of labor. It is equal to the marginal physical product of labor 
multiplied by the output price). Labor studies indicate that the creation of one job in the industrial 
sector results in the migration of more than one worker from the traditional sector such that the 
reduction in agricultural output is more than one worker's marginal product. According to 
migration theories, the number of responding migrants for each job created in the urban sector is 
exactly equal to the ratio of the total labor force (employed and unemployed) to total 
employment. This ratio is therefore multiplied by the marginal product of labor in agriculture to 
obtain output foregone. If the rural labor market is efficient, the agricultural wage can be used as 
a measure of the marginal product. This is based on the marginal productivity theory which states 
that in perfect competition, labor will be paid an amount equal to its marginal product. Under this 
condition, profit is maximized because the cost (wage) is equal to the benefit (marginal product). 
Studies indicate that the Philippine rural labor market is fairly competitive, hence, in this study, 
the wage rate is used as a measure of the marginal product. 
In the preceding discussion, output foregone is valued in market prices since it is based on the 
marginal product which is equal to the marginal physical product multiplied by the market price 
of the output. Instead of the market price, the shadow price of the output should be used. If the 
output is tradable and subject to infinite elasticities (i.e., imports or exports of this product may 
be increased without affecting the world price but only the trade balance), the shadow price is its 
border price (CIF for imports and FOB for exports) because the world, market is an alternative 
source or destination for tradable goods. Thus, foregone output in shadow prices is derived by 
valuing it in border prices. 
2. The indirect cost of labor 
In many developing countries, the industrial wage is normally higher than the agricultural 
wage because of the excess supply of unskilled labor in agriculture and the institutional wage 
setting in industry. Hence, the transfer of unskilled labor from agriculture to industry would 
increase the income of the worker equal to the difference between his new wage and his previous 
wage. Consequently, consumption would also increase. This is counted as a benefit to society 
according to the welfare weight (income distribution weight) attached to the worker's income 
level. However, it is also a cost to society because national saving and investment is reduced by 
this consumption. Therefore, as a benefit, the increased consumption (multiplied by the income 
distribution weight, d) is subtracted from the social cost of hiring unskilled labor, and as a cost, 
the saving/investment loss (multiplied by the shadow price of saving, SPS) is added to the direct 
opportunity cost. Following Medalla and Power (1984), for SWR estimation, it is assumed that 
saving is not optimal in the Philippines (as indicated by its huge trade deficits). Thus, 
saving/investment is preferred over consumption. The SPS provides an indication of this 
premium. 
Similar to the case of the foregone output, the increased consumption of the worker should be 
converted into border prices so that its value would be in shadow prices. 
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C. Estimation Procedure 
Estimates of the SWR for the Philippines were made for 1986, 1987, and 1988 following the 
assumptions and procedures of Medalla and Power (1984). Data for the country's four major 
agricultural crops (palay, corn, coconut, and sugarcane) were utilized to represent agricultural 
output. Given below is a discussion of each component of the SWR, the data used and the 
estimation procedure. 
The formulas used in the estimation of the SWR for unskilled labor (in border prices) are as 
follows: 
SWRb = a z L/N (for the additional method) 
SWRb = a z L/N + B(w - z) (1 - sw ) (SPS - d) 
(for the non-traditional method) 
a z (L/N) indicates the direct opportunity cost of hiring unskilled labor while B(w -z)(l - Sw) 
(SPS - d) represents its indirect cost (net of benefits) resulting from the increased consumption of 
the worker. 
a is the conversion factor to bring the value of foregone output to border prices. It is equal 
to 1/(1+T) where T is the implicit tariff. An average 1+T for 1986-1988 is estimated by getting 
the ratio of the domestic price (Pd) of the four major agricultural products to their respective 
border prices (Pb) weighted by the production value for the same period. Although these products 
are not directly tradable, they are basically intermediate inputs into highly tradable outputs - rice, 
corn, various coconut products, and sugar. Hence, following Medalla and Power, the implicit 
tariffs for the processed products were also used for the inputs. Data on Pd/Pb were taken from 
the Tariff Commission- PIDS study on the impact effects of import liberalization while the 
production values were sourced from the Bureau of Agricultural Statistics (BAS). 
( 1) < 2) ( 1 ) x ( 2 ) 
Share o± each crop in 
1+T total production v a l u e 
Crop (Ave. 1986-88) (Ave. 1986-88) 
Palay 1.235 .43 .53i 
Corn 1.80 .18 .324 
Coconut 1.0 .21 .21 
Sugarcane 1.0 .18 .18 
Weighted average of 1+T = 1.245 
a = 1/(1+T) = 1/1.245 = .803 
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z is the marginal product of labor in agriculture which is estimated by getting the average 
daily wage rate without meals of farm workers by crop and by region, i.e., z = agricultural wage. 
These data are available from the BAS. The daily wage rate is taken to reflect the marginal 
product in view of studies which indicate that the Philippine rural labor market is fairly 
competitive. In the SWR formula, z is for the whole Philippines. 
For regions, z is already the direct opportunity cost of hiring unskilled labor. It is assumed 
that there is no migration regionally from rural to rural. The regions are grouped into four, as 
follows: Region I - Ilocos and Cagayan Valley; Region II - Central Luzon, Southern Tagalog, 
and Bicol; Region III - Visayas; and Region IV - Mindanao. For each region, an average z was 
computed. The data for z are shown below. 
Average Wage Rates by Combined Regions (P) 
Phil. I n m IV 
1986 29.69 29.38 34.35 25.29 28.10 
1987 32.43 32.88 36.12 28.69 31.81 
1988* 36.18 34.85 41.60 31.17 36.66 
Average farm wages, by crop and 
by combined regions (P) 
1986-1988 
Phil. 1 II III IV 
Pal ay 
1986 31.80 31.99 35.61 25.35 28.68 
1987 32.43 33.18 37.37 27.88 30.73 
1988* 36.94 37.02 42.34 . 30.41 34.34 
Corn 
1986 27.04 27.93 28.77 23.40 26.01 
1987 28.01 28.80 30.73 26.35 28.07 
1988* 30.11 29.17 36,42 29.25 31.86 
Coconut 
1986 31.00 30.45 34.68 28.25 30.81 
1987 35.36 47.32 36.80 33.18 37.27 
1988* 40.20 49.42 43.51 35.42 45,02 
Sugarcane, 
1986 28.90 27.15 38.35 24.17 26.58 
1987 33.93 32.30 39.36 • 30.28 29.14 
1988* 37.46 34.87 44.14 34.10 33.39 
*January to June Source: Bureau of Agricultural Economics 
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L/N is the ratio of the labor force to employment in urban areas. As discussed previously, it 
represents the number of responding migrants from the rural areas for each job created in the 
urban areas. The ratio may also be expressed as 1/(N/L) where N/L is employment rate which is 
adjusted by considering the underemployed as 50 percent unemployed. Thus, adjusted 
employment rate = 1 - (unemployment rate + 0.5 underemployment rate). Labor statistics were 
taken from the Special Releases of the National Statistics Office (NSO) and from the Philippine 
Statistical Yearbook. 
1986 1987 1 9 8 8 * 
U r b a n areas 
E m p l o y m e n t rate {%) 88.5 86 . 2 87.8 
U n e m p l o y m e n t r a t e (%) 11 . 5 13.8 12.2 
U n d e r e m p l o y m e n t rate (%) 21.6** 18.4 19.7 
Adjusted e m p l o y m e n t rate (%) 77 .7 77.0 7 7 . 9 5 
L /N ~ 1/ ( t i / L ) 1 . 28 7 1.299 1.283 
*as of O c t o b e r 1988 
**based on p r e l i m i n a r y data, O c t o b e r 1986 
Notes: 
- T h e r e f e r e n c e p e r i o d s are the p a s t t h i r d q u a r t e r for 1986 
and the p a s t w e e k for 1987 and 1988. 
- U n d e r e m p l o y e d p e r s o n s are those w o r k i n g l e s s than 40 h o u r s 
per week; U n d e r e m p l o y m e n t rate = u n d e r e m p l o y e d / e m p l o y e d p e r s o n s . 
6 is the conversion factor to bring the value of the worker's increased consumption to border 
prices. Since various commodities are involved, a weighing system is needed. In principle, the 
weight for each commodity should be its importance in the basket of goods purchased by the 
worker at the margin (Medalla cited in Bautista et al. 1979). In practice, following Medalla's 
paper, 8 = OER/SER where OER is the official exchange rate and SER is the shadow exchange 
rate which is equal to the OER plus a certain premium. The SER is used as a conversion factor 
because it is based on a weighted average of implicit tariffs. In this paper, IJ = 1/1.2 and 1/1.3, 
utilizing the middle values for SER based on C. Del Rosario's estimates. 
(w - z) is the increase in the worker's income resulting from his transfer from agriculture to 
industry, w is the daily minimum wage in Metro Manila taken from the Philippine Statistical 
Yearbook while z, as discussed previously, is equal to the average daily wage in agriculture. 
1986 1987 1988 
D a i l y m i n i m u m w a g e (P) 57.08 
A g r i c u l t u r a l w a g e (P) 29.69 




6 9 . 3 3 
3 6 . 1 8 * 
33.15 
* J a n u a r y to June, 1988 
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Sw is the worker's saving rate. Hence, (1 - s w ) is the consumption ratio, and (w - z)(l - s w ) is 
the proportion of increased income that goes to consumption. Following Medalla and Power 
(1984), s w is set at zero which means that all of the increased income is consumed. 
SPS is the shadow price of saving, also referred to as the shadow price of capital and the 
shadow price of investment (Manalaysay cited in Bautista et al, 1979). As mentioned previously, 
it reflects the premium placed on saving and investment over consumption. If saving is not 
optimal, it is preferred over consumption, and the SPS is greater than unity. The formula for SPS 
used is as follows: 
where: 
q = marginal product of capital 
s = saving ratio 
i = social rate of discount 
Note that SPS = 1 if i = q; this is applicable if traditional approach is followed (or if saving is 
optimal). In estimating the SWR below, it is assumed that saving is not optimal. This implies that 
SPS is greater than unity and i = q. To estimate an i different from q, Medalla and Power 
suggest two approaches. In the first method, an independent estimate of the social rate of discount 
is computed from a projected growth rate of per capita consumption (g) and arbitrary values of 
the elasticity of the marginal utility of consumption (h), i.e., i = gh. In the second approach, i is 
derived by setting an arbitrary value for SPS in accordance with the government's valuation of 
the premium. 
Using the first method, the value of h is set at 1 and 1.5. Based on the Updates on the medium 
term plan for 1988-1992 (July 1988), the average ratio of gross national saving to the gross 
national product (GNP) is .18 and the average growth rate of per capita real GNP is .041. These 
figures were substituted for s and g, respectively. For q, .105 (Section 4) is used. 
Substituting these figures in the formula, the following estimates were obtained: 
h = 1 h = 1.5 
i .041 .062 
SPS 3.90 2.00 
SPS = q - sq i - sq 
8. SPS is equivalent to the notation vfi used previously (also used in Squire and van der Tak. As noted, v is the value of 
public income taken to be as equally valuable as public investment and private investment) in border prices. Hence SPS = vp 
where p is the conversion factor. (SPS above uses consumption as numeraire, hence the need for p ). 
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d is the income distribution weight. It is defined as the ratio of the marginal utility of 
consumption of a particular class (i.e., the newly hired worker) to the marginal utility of 
consumption at the average level (Medalla and Power 1984). Using the social welfare function 
suggested by Squire and van der Tak indicated by the marginal utility function MU (c) = c"h. 
~c~is average annual per capita consumption. Median consumption, which is lower than mean 
consumption, is considered as average consumption. These data are given in the NSO's Family 
Income and Expenditure Survey (FIES) but the most recent statistics available are only for 1985. 
(Results of the 1988 survey are not yet finalized). To estimate average consumption for 1986, 
1987, and 1988, the per capita GNP at current prices for each year (obtained from the National 
Economic and Development Authority) were multiplied by the ratio of median to mean income 
taken from the 1985 FIES. This assumes that the skewness in the two distributions is about the 
same and that the shape of the distribution has not changed much over the past three years. 
Median/mean Income for 1985 = 20480/31052 - 0.6595. 
1986 1987 1988 
Per capita GNP 10976 12221 13965 
c" 7239 8060 9210 
c is the worker's annual consumption. Its value ranges from c 0 (which is based on his 
previous wage, z) to cn (based on his new wage, w). Since d is defined for per capita 
consumption levels, only the consumption of the worker is needed; the consumption of his 
dependents should be excluded. It is assumed that the worker has the same number of 
dependents as the average employed person (two) but one of them is a child whose consumption 
is one half of that of the adult. Of the worker's income, 40 percent is consumed by the worker, 
40 percent by the dependent adult, and 20 percent by the dependent child. The relevant wage of 
the worker is further multiplied by 250 days which is the number of working days per year to get 
annual consumption. Thus, c0 = z x .40 x 25; and Cn = w x .40 x 250. 
1986 1987 1988 
c
° 2969 3243 3618 
C n 
C n - Co 
5 7 0 8 
2 7 3 9 
5865 




h is the elasticity of the marginal utility of consumption. A value of h equal to zero implies 
that all additional consumption is regarded as equally valuable regardless of the level of 
consumption of the recipient. If h = 1, the weight on additional consumption decreases 
proportionately with increases in the existing level of consumption. The higher the h, the higher 
is the rate of diminishing marginal utility, and the lower will be the weight on additional 
consumption. In this paper, h is set at 1 and 1.5. 
Inasmuch as the value of consumption declines as consumption increases, successive parts of 
increments must have declining values. Based on the IPPP (Industrial Promotion Policies in the 
Philippines) technical note on the income distribution parameter, the first peso of increased 
consumption should be valued at the last peso at 
V'J 
and the intervening ones at intervening values. In Medalla and Power's paper, the expression for 
d was integrated over the whole range of values from c0 to cn. This yielded the following 
formula for d: 
c ( I n c n - I n Co) 
d =: for h = 1; and 
C N ~ CO 
C o 1 " " - Cn 1 " 1 1 
h - 1 
d = for h ^ 1. 
Cn - Co 
Substituting the applicable values to the formula, the derivation of d for 1986 is illustrated 
below: 
A t h = 1: 
7 2 3 9 ( I n 5708 - In 2969) 
d = 
2739 ^ 




= 1 .73 
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A t h = 1.5: 
2 .30 
Computed values for d for 1987 and 1988 using the same procedure are as follows: 
1987 1988 
h = 1: d 1.82 1.81 
h = 1.5: d 2.49 2,46 
Substituting the values derived in the foregoing discussion to the SWR formula, the SWR 
estimates are presented below, in border prices (SWRb) and in domestic prices (SWRd). 
Conversion into domestic prices was made for comparison with the market wage and for use in 
social project evaluation. This is done by multiplying the estimates in border prices by 1/B (= 
SER/OER = 1 . 2 and 1.3). The SER provides a measure of the wedge between the border prices 
and domestic prices resulting from the protection structure and other government intervention. 
Traditional method 
SWRb = a z(L/N) SWRd = SWRb x 1/B 
1986 
1987 : 
SWRb = ( . 8 0 3 M 2 9 - 6 9 H I . 2 8 7 ) = 3 0 . 6 8 
1/B = 1.2: 
SWRd = 30.68 x 1.2 = 36.82 
SWRd/w = 36.82/57.08 = .64 
1/B = 1.3: 
SWRd = 30.68 x 1-3 = 39.88 
SWRd/w = 39.88/57.08 = .70 
SWRb = ( .803) (32.43)(1.299) = 33.83 
1/B = 1.2: 
SWRd = 40.60 
SWRd/w = 40.60/58.65 = .69 
1/B = 1.3: 
SWRd = 4 3.98 








(.803)(36.18)(1.283) = 37.27 
1/B = 1.2: 
44.72/69.33 







SWRb = a z(L/N) + B(w - z) ( l - s w ) (SPS - d) 
SWRd = SWRb x 1/B 
1986: 
At h = 1: 
SWRb = (.803)(29.69)(1.287) + (1/1.2)(57.08-29.69)(1-0)(3.90-1.73) 
= 8 0 . 2 0 
1/B = 1.2: 
SWRd = 9 6 . 2 4 
SWRd/w = 1.69 
1/B = 1.3: 
SWRd = 104.26 
SWRd/w = 1.83 
At h = 1.5: 
SWRb = (.803)(29.69)(1.287) + (1/1.2) ( 57.08-29.69)(1-0)(2.00-2 . 30) 
= 23.84 
1/B = 1.2: 
SWRd = 28.60 
1/B = 1.3: 
SWRd = 30.99 
SWRd/w = .54 
1987 : 
At h = 1: 
SWRb = (.803 X 32.43 H 1.299) + (1/1 .2) ( 58.65-32 . 43 X 1-0) { 3 . 90-1 .82) 
— 7 9 , 2 8 ' 
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1 /B = 1 . 2 : 
SWRd = 95.13 
SWRd/w - 1.62 
1/B = 1.3: 
SWRd = 103.06 
SWRd/w = 1.7 6 
At h = 1.5: 
SWRb = ( .803)(32.43 X 1.299) + ( 1/1 . 2 ) ( 58 . 65-32 . 43 ) (1-0 ) ( 2 . 00-2 . 49 ) 
= 23.12 
1/B = 1 . 2 : 
SWRd = 27.75 
SWRd/w = .47 
1/B = 1.3: 
SWRd = 3 0 . 0 6 
SWRd/w = .51 
1988: 
At h = 1 : 
SWRb = ( .803)136.18)(1.283) + ( 1/1.2)(69.33-36.18)( 1-0)( 3.90-1.81) 
= 95.02 
1/B = 1.2: 
SWRd = 114.02 
SWRd/w = 1.64 
1/B = 1.3: 
SWRd = 123.52 
SWRd/w = 1 . 7 8 
At h = 1.5: 
SWRb = ( ,803)( 36.18)( 1.283) + ( 1 / 1 . 2 ) ( 6 9 . 3 3 - 3 6 . 1 8 ) ( 1 - 0 ) ( 2 . 0 0 - 2 . 4 6 ) 
= 24.56 
1/B = 1.2: 
SWRd = 2 9 . 4 7 
SWRd/w = .43 
1/B = 1.3: 
SWRd = 3 1 . 9 3 
SWRd/w = .46 
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Note how drastically SWR fell with increased value of h. The most credible SWR estimate is 
derived when h is equal to 1.5. However, the corresponding i of 6.2 percent is low. Medalla and 
Power's estimate of i (10%) for their most plausible SWR result (41.78) was also considered low. 
Based on their discussion, the value of i can be raised further by adding a pure rate of time 
discount but this requires justification because it discriminates against future generations. Since 
the low discount rate favors capital intensive investment, it is important that the SPS should be 
used by increasing the initial investment cost in a project by the value of the premium if the new 
investments are at the expense of other investments, rather than at the expense of consumption. In 
this way, excessive capital intensity is discouraged. 
1986 1987 1988 
h 1 1.5 1 1 . 5 1 1.5 
i .041 .062 .041 .062 .041 .062 
SPS 3 . 90 2.00 3 . 90 2.00 3 .90 2.00 
d 1 .73 2 . 30 1 .82 2 .49 1 .81 2.46 
1/B = 1 .2: 
SWRd/w 1 .69 . 50 1 .62 .47 1 .64 .43 
1/B = 1 .3: 
SWRd/w 1 .83 .54 1 . 76 .51 1 . 78 . 46 
VI. STEPS AND PROCEDURES FOR ESTIMATING THE ACCOUNTING PRICE OF THE 
NONTRADABLES 
A. Concept 
A sector may be nontraded by the nature of its output such as education, transportation, health 
services and commerce. It is too costly to import such and economically viable to be produced in 
the country. This classification also includes sectors that are potentially tradable but actually 
nontraded because of trade barriers. The sector's participation in international trade may be 
limited by the government's trade policies such as quotas or prohibitive tariffs. 
Nontraded commodities have a domestic supply, at a given level of local demand, below the 
c.i.f. price of imports but above the f.o.b. price of exports. 
The general rule for the production of nontraded goods is that demand should be satisfied 
when the price charged, i.e. the accounting price, is set equal to the marginal social cost (MSC) 
after allowing for any tax.9 
9. Little and Minlees, Manual of Industrial Project Analysis in Developing Countries, Volume II. 
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B. Methodology 
One has to determine whether the increase in demand for the nontraded good as a 
consequence of the project will be satisfied by the decreased consumption elsewhere in the 
economy or by increased production. If the main source of supply increased domestic 
production, without a significant price increase, it is recommended that the accounting price be 
interpreted as the marginal cost of increased production. Alternatively, if the main source of 
supply reduced consumption elsewhere, with a significant price increase, it is recommended that 
the accounting price be interpreted as th & foregone marginal social benefit in consumption. 
If demand is met by increased production, decompose the production costs, step by step, into 
its constituent inputs and value each input at its accounting price. Some of these inputs will be 
traded commodities, primary factors and nontraded commodities. The traded elements can be 
directly evaluated in terms of border prices and the nontraded items further disaggregated. 
The accounting price of a nontraded commodity is generally measured by the cost of supply, 
with all inputs valued at their accounting prices. The way indirect demand is usually brought into 
the analysis is by means of an input-output table, or by using a specially built semi input-output 
table. The input- output table will be the cornerstone of the empirical approach used in this study 
for estimating the accounting prices of goods and services. 
The accounting price of the traded commodities and primary factors could be estimated by 
following the procedure discussed in the next section. The accounting price of the nontradables 
could be evaluated with further round of decomposition until eventually everything is 
decomposed into traded goods and primary factors. The number of desirable decomposition 
steps depends on the importance of the nontraded residual in the cost of the nontraded input It is 
highly suggested in the literature that two or three decomposition processes are desirable. The 
overall conversion factor will be insensitive to any sub-item with small share in total costs. It is 
also useful to estimate averages for $pme of the major project cost categories, such as civil 
construction, transport and electric power. In this paper, only the major nontradable inputs to the 
manufacturing sector are included namely electricity, transport and communications. A 
convenient way to decompose the nontradables is through the use of the Input-Output table. The 
project utilized the 1-0 table for 1983. The procedures in estimating the accounting price of 
nontradables and the conversion factors using the 1-0 is discussed in the next section. 
1 o C. Estimation Procedure 
Step 1: Obtain the direct coefficients of the A, F, and D matrices from the transactions table of 
the I-O. A is the matrix of interindustry relationship, F is the matrix of nonproduced inputs and 
transfers and D is the matrix of the final demand. Particular interest is given in the input 
coefficients to the nontraded sectors (Tables 13a and 13b). 
10. Taken from Estimating Accounting Prices for Project Appraisal by J. Keith Johnson. 
44 Tabic 13a 
M a t r i x o r Di rec t C o e f f i c i e n t s (66 x 66), 1983 I n p u t - O u t p u t T a b i c 
Sector Electricity Busline Road Water Air Supporting Communications 




05 Banana 0 , 0 0,0 0 , 0 0,00002984 0.0 0,0 0.0 
06 Other crops incl, agricultural services 0 , 0 0.0 0 , 0 0,00313955 0.0 0.0 0,0 
09 Fishery 0 . 0 0.0 0 . 0 0,04268319 0.0 0.0 0,0 
10 Forestry and Logging 0 , 0 0 8 0 8 0 0 7 0.0 0 , 0 0 , 0 0,0 0.0 0,0 
12 Non-metallic lining and quarrying 0 , 0 0.0 0 . 0 0.00000179 0,0 0,0 0,0 
13 Rice and corn milling 0 . 0 0,0 0 , 0 0.02056091 0,0 0.0 0,0 
14 Sugar nilling and refining 0 , 0 0,0 0.0 0,00107179 0,0030826 0,0 0,0 
15 Milk and other dairy products 0 , 0 0,0 0 . 0 0.00077316 0,0068022 0,0 0.0 
17 Refined cooking oil and margarine 0 . 0 0,0 0 , 0 0.00216580 0,0 0,0 0.0 
18 Neat and meat products 0 , 0 0,0 0 , 0 0.05202109 0,0 0.0 0.0 
19 Flour and other grain mill products 0,0 0,0 0 . 0 0,00187884 0,0 0.0 0,0 
21 Other processed food 0.0 0,0 0 , 0 0,02396589 0,01103874 0,0 0.0 
22 Beverage industries 0.0 0,0 0 , 0 0.00225263 0,03548654 0,0 0,0 
25 (fearing apparel and footwear 0,00000943 0,0 0 . 0 0,00025330 0.0001769 0,00008868 0,00038834 
26 Lumber, plywood and veneer 0,00005361 0,00411037 0 . 0 0 . 0 0 0 . 0 0 0,00 0.00 
28 Furniture and fixture 0,0 0,0 0 , 0 0.00000358 0,00 0,00010017 0.00 
29 Paper and paper products 0,0 0,00055819 0 . 0 0 0 7 1 5 9 1 0.00007561 0,00112601 0,00559646 0.00824335 
30 Publishing and printing 0,00014020 0,00358040 0,00044722 0,00015840 0.00295234 0,00574519 0,01299875 
32 Rubber and plastic products 0,000087107 0,05175980 0.02783920 0.00019116 0.01327126 0.01048956 0,00207728 
33 Drugs and ledicines 0,000059241 0,00010923 0,00003301 0,00001391 0.00101529 0.00030668 0,00091207 
34 Basic industrial chemicals 0,000001975 0.00029614 0,00035044 0,00004173 0,00069796 0,00 0,00 
36 Other chemical products 0,000200323 0.00144497 0.00063104 0,00025577 0,00175025 0.00414070 0.01003317 
37 Petroleum products 0,515954900 0,284280500 0.21573959 0,19625308 0,10963186 0.04081632 0,01910058 
38 Cement manufacture 0.000113728 0,0 0,00 0,00 0,00 0.00 0.00 
39 Other nbn-metallic mineral products 0,00192292 0.00147396 0 , 0 0 0.00012340 0,00 0.00 0,00090286 
40 Basic metal industries 0,000108316 0,0 0 . 0 0 0 . 0 0 0,00 0,00 0,00 
41- Fabricated metal products 0.00742622 0,00807197 0.00259792 0,00 0,00 0,00 0,00 
42 Machinery except electrical 0,000227676 0,0 0,00 0,00 0,00 0,00 0,00 
43 Electrical Machinery 0.016855 0,0525395 0.04219110 0,00 0,00 0,00 0,00 
44 Transport equipment 0,00001206 0.0562871 0,05911346 0 . 0 0 0,00 0 . 0 0 0,00 
45 Miscellaneous manufactures incl, scrap . 0,00002150 0,00029525 0.00006141 0 . 0 0 0,00 0,00 0 . J 0 0 
_ 
47 Electricity 0,02339518 0,00544890 0.00594209 0,0030015 0.00122450 0,01526161 0,00895579 
50 Busline Operation 0,00016075 0,00009567 0,00022065 0.0000175 0,00008258 0.00047581 0.00053600 
52 Road freight transport 0,01263711 0,01022239 0.00344493 0.0091864 0.00606127 0,00468076 0,00553226 
53 K&ter transport 0,00352814 0.00116162 0.00070323 0,0000000 0,00189328 0,00283880 0.00161089 
54 Air transport 0.00003730 0.00003167 0.00002910 0.0000978 0,00036212 0,00042596 0.00039773 
55 Supporting Allied Services to Transport 0,00203497 0,00026572 0.00013665 0,0112356 0.12770966 0.14022900 0.00806060 
56 Communications 0,00001682 0,00032706 0.00146154 0,0004675 0.01066383 0.01769732 0.07053351 
n Salaries and wages 0,10626129 0,21273522 0.25696936 0.24626430 0.15504259 0.31950670 0,29736312 
74 Operating Surplus 0,21993871 0,22706709 0.29872905 0.28799641 0,35335956 0.28830374 0.38467734 
Depreciation 0,05491860 0,10297360 0,-11913310 0,09264840 0.12099030 0,0554119 0,10270570 
Indirect Tales net of subsidies 0.04249210 0,04191600 0,05553370 0.06551910 0.11434710 0.0440528 0.06608750 
Other value-added 0.01225278 0,08219720 0.1240920 0.12982870 0,11798670 0.1889389 0.21580390 
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Step 2 : The processing sectors in the A matrix are next classified as traded and nontraded. One 
could consult the latest two or three years trade statistics to aid in the classification. For the 127 
x 127 matrix, sectors 1 to 96 were generally tradable and classified as importables, exportables 
and remaining sectors with equally substantial imports and exports, as mixed. Also included in 
this range are some potentially tradable items but actually not traded because of government 
policies. Sectors 97 to 127 are the nontradables. 
Step 3 : Calculate the accounting price ratios for the traded sector using the following formulas: 
where t m = import tariff 
Importable: APRm = 
Exportable: APRx = 
1 
(1 + tm) (l + vm) 
(1 - lx) (1 + vx) 
vm = indirect taxes (net 
of subsidies) levied 
at the point of enlry 
where t x = export tax 
Vx = total indirect taxes 
(net of subsidies) 
levied on export sales 
Mixed Sector: APRMX = 
w-
( 1 + t m ) ( 1 + v m ) 
(1-w) 
(1 - Ix) (1 + vx) 
An alternative to the above formulas is resorting to the use of implicit tariffs. The implicit 
tariff for a sector is the proportional difference between the domestic price and border price of a 




Implicit tariffs could be computed either by using direct price comparisons or using legal 
tariffs and taxes. The ratio of the domestic price of a product to its border price (Pd/Pb - 1), were 
computed for those sectors identified as having substantial Non- Tariff Measure (NTM) 
coverage. Price ratios were used only for those years when a sector was still restricted by NTMs. 
Otherwise, legal tariffs and taxes were used to compute the implicit tariffs. 
For exportables, 
TJ = - TX where TJ is die implicit tariff on the output 
tx is the export tax; the negative sign 
implies negative protection 
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It should be noted that the sales tax factor was netted out. In 1986, the sales tax on domestic 
manufactures equalled the advance sales tax on imported goods. Thus, the protection from sales 
tax, which is in effect provide an incentive to export, is removed. 
For the importable sectors, one must derive a representative tariff rate per sector where rates 
of duties are widely differing. Get the highest and lowest tariff rates per sector, calculate two 
implicit tariffs based on said rates to get a high and low estimates for implicit tariffs and take the 
average of the two estimates. Two weights were used in averaging. One weight is the import 
level in the 1983 1-0 table which is applied to the low implicit tariff estimate. The other weight 
is the output level which has to be deflated by the high implicit tariff estimate to put it in free 
trade terms. 
High Implicit Tariff: T H = (1 + Ui) (1 + f ) - 1 
Low Implicit Tariff: T L « (1 + tl) (1+f) - 1 
where th is the highest tariff rate for the sector 
tl is the lowest tariff rate for the sector 
f is the representative advance sales tax rate for the sector 
For the mixed sector: „ „ 
wQm w Q x - X 
T H + TL (M) + (-tx) 
TA - 1 + TH19 83 1 - t x 
wQm wQx - x 
+ M + 
1 + TH 1 9 8 3 1 - t X 
where TA is the average implicit tariff TL is the low implicit tariff 
TH is the high implicit tariff M is the value of imports in 1983 1 - 0 table 
w is the weight of output based on tx is the export tax 
sector's demand elasticity Qx is the exportable output, Qx = 3x 
Qm is the importable output, Qm = Q - Qx x is the value of exports in 1983 I - O table 
THT983 is the high implicit tariff in 1983 
Step 4 : To aggregate a 127 x 127 matrix to a 66 x 66 matrix, one must use free trade value added 
(FTVA) and output (Q) of each sector i in the 127 x 127 matrix as weights (w). 
wi = FTVA x Qi 
The implicit tariff (T) for the traded sectors of the 66 x 66 matrix is computed by taking the 
sum of the weighted implicit tariffs of the sub-sectors (ti). This is provided in Table 14. 
T = FTVA x Qi x ti 
FTVAi x Qi 
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The correlation between the 127 sector classification and the 66 sector classification is 
provided in the 1-0 publication. 
Since by definition, ti is the proportional difference between the domestic price and the 
border price, one has to reverse the ratio to 1/T to get the accounting price ratios (APR) for each 
traded sector. The APR is obtained directly from the average percentage divergence of their CIF 
of FOB prices from their domestic prices. The computed APR is also the conversion factor for 
each traded inputs (Table 15). 
Step 5 : Calculate the APRs for the nontraded sectors. Their APRs are the sum of all the traded 
and nontraded material inputs and factors. The demand for traded inputs per unit of nontraded 
output is given by the A12 matrix, while the need for the nontraded inputs per unit nontraded 
output is provided by the A matrix. The global demand for each type of input per unit of 
nontraded output is obtained by adjusting each item by the Leontief inverse of the A22 matrix, 
(I-A22)" as in Table 16, so that: 
P2 = Pi A12 (I - A22) ~1 + Pf F2 (I - A22)" 1 
where P2 is the accounting price ratio of nontraded goods Pf is the shadow price of the primary 
Pi is the accounting price ratio of the traded inputs factors 
A12 is the matrix of coefficients for traded inputs used to F2 is the matrix of the coefficients of 
produce nontraded output nonproduced input purchases and 
A22 is the matrix of coefficients for nontraded inputs transfer payments per unit of 
needed to produce nontraded output nontraded output 
In the 1983 I-O, the factors enumerated are just salaries and wages, and operating surplus. 
Operating surplus include depreciation and indirect taxes net of subsidies. To get the breakdown 
of operating surplus, one could use the proportion of each item to the total operating surplus 
based on the 1979 I-O. Apply this proportion to the total operating surplus of the 1983 1-0 to 
estimate the value of depreciation and indirect taxes. These values are divided by the total for 
each nontraded sector to estimate the coefficients for these factors. 
The only variable unknown at this point is Pf. The APR for wages and salaries is the ratio of 
the opportunity cost of using labor valued in accounting prices to the average market wages paid 
in the relevant nontraded sector. Labor has an APR equal to the Labor Conversion Factor (LCF). 
Depreciation is converted to accounting price by the Investment Conversion Factor (ICF). The 
APR for indirect taxes is zero since it is a form of transfer payment which do not represent a 
claim on real resources. If there are available estimates for APR of labor and capital, these can 
be used for the first round estimation of the APR of the nontraded goods. Another alternative is 
to use dummy values for the unknown parameters. 
The final values of the traded sector APR are obtained in one iteration since there are no 
nontraded components in the traded sector APRs. To obtain a converged solution for the 
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nontraded APRs, calculate a first-round estimate for each conversion factor and substitute the 
values for the dummy used earlier, and solve the system again. 
D. Results 
Table 14 provide the computed accounting price ratios of the tradable inputs to the 
nontradable outputs. 
For the first-round estimation, the APR for labor (LCF) and other value added is taken to be 
the inverse of SER/OER (the middle value of around 1.25 for SER/OER is chosen). The ICF 
used is 1/1.15, based on an average tariff rate for capital imports. The project computed SWR for 
1986-88 at an average of around 70 percent (using different assumptions). Assuming roughly 
that 20 percent of the wage component belong to unskilled category, 20 percent is then also 
adjusted by 70 percent. (This is on top of the LCF adjustment. The overall adjustment for labor 
is around .752) .752). 
Plugging the values of the estimated APRs for the tradable inputs and primary factors to the 
equation: 
P 2 = P I A 1 2 ( I - A 2 2 ) " 1 + PF F 2 ( I - A 2 2 ) * 1 
The first-round estimates of the accounting price ratios for the major non-tradables (P2) used 
in the manufacturing sector are shown below.11 
These values will be fed back to the equation to obtain the estimates of conversion factors for 
the primary factors. This process is repeated iteratively until convergence occurs. 
1986 1988 
Electricity .6908 .6908 
Busline Operation .7592 .7604 
Road, Freight, Transport .7490 .7496 
Water Transport .7230 .7205 
Air Transport .6871 .6875 
Supporting Allied Services .7222 .7224 
and Transport 
Communications .6671 .6672 
11. In the actual computation, the residual sectors' coefficients (AR2 in Table 13b) were added columnwise. The resulting 
sums were then added as a last row in A12. The APR used is the inverse of SER/OER (middle value of 1/1.23). The residual 
sectors are other non-traded sectors whose traded inputs are not considered important Lumping them altogether and using the 
inverse of SER/OER as a standard conversion factor is merely a means of simplification. 
Table 14 
Average Implicit Tariffs, Output, and Free Trade Value-Added of the Traded Sectors, 
( 1 2 7 x 1 2 7 ) 
Sector NumberClaasificationAverage Implicit Tariff Output (Q) Free Trade Value Added 
1986 1988 1983 1983 
03 PH 0.200 0,200 5,079,100 0,8999 
04 PX 0,000 0.000 6.557,700 0.8526 
06 PX 0,000 0,000 3,348,500 0,8139 
0? PX 0,000 0,000 6,159,600 0.8948 
08 PK 0,2953 0,2953 7,083,400 0,9493 
10 Iff 0,2663 0.2663 292,600 0,7950 
11 Iff 0,0296 0,0296 1,328,300 0.9502 
12 PX 0,0000 0.0000 2,532,400 0.8880 
13 PH 0,1426 0.1426 1,666,700 0.8781 
19 Iff 0,0260 0,0389 8,486,500 0.8000 
20 MW 0,0653 0.0653 13,059,200 0,9328 
21 PX -0,2000 -0,2000 8,652,700 0.8606 
22 PH 0.4072 0,4072 561,900 0,9847 
23 PX 0,0000 0.0000 4,278,400 0,7963 
24 PX 0,0000 0.0000 2,647,000 0,7717 
25 PX 0,0000 0,0000 589,100 0,7630 
26 PH 0.1924 0,1924 1,672,100 0.8637 
27 PH 0.1027 0.1027 833,100 0,7602 
28 PH 0,2500 0,2200 26.278,800 0,9042 
29 PX 0,0000 0.0000 6.347,400 0,9428 
30 PH 0,1704 0,1704 3.011,200 0.5269 
31 PH- 0.3317 0.3317 1,410,700 0.5350 
32 ?X ' 0.0000 0,0000 12.679,800 0.3841 
33 PH 0,4944 0,4944 7.271.000 0,3316 
34 PH 0,4962 0,4962 17,827,000 0,9952 
35 PH 0,4998 0.4998 2,004,800 0,6717 
36 PH 0,2951 0,2951 5,934,400 0.2978 
3 7 m 0.2864 0.2864 6.869.200 0.4105 
38 HV 0,0660 0,0660 3,240,600 0.3227 
39 iff 0,1013 0,1013 •6,313,600 0,3683 
40 . Iff 0.4615 0,4615 6,318,000 0,4405 
41 Iff 0.3406 0,3406 3,110,000 0.3066 
42 Iff 0.4862 0,4862 2,460,900 0,3387 
43 PX 0.0000 0,0000 1,723,600 0.6015 
45 HI 0.4052 0.4052 3,469.700 0,6528 
46 PH 0.5000 0,5000 1,608,700 0,5347 
47 (ff 0,0310 0.0310 2,057,600 0,5968 
49 PH 0.5000 0.5000 6,120,000 0,4893 
50 PX O.O000 0,0000 1,869,500 0,6032 
51 PH 0.3274 0.3274 9,485,900 0,4234 
52 Iff 0.3771 0.3771 3,116,400 0,4474 
53 Iff 0,1495 0.1495 1,893,900 0.4353 
54 PX 0,0000 0.0000 10,671,200 0,4897 
55 PX 0,0000 0,0000 1,809,400 0.5033 
56 PX 0,0000 0.0000 6,314,600 0.3578 
57 PX 0.0000 0.0000 4,237,700 0,3914 
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(Table 14 continued) 
58 PX 0.0000 0.0000 1.416.600 0.4534 
59 PH 0,2882 0.2882 1.451.700 0.5112 
60 PH 0.4000 0.4000 2.121.100 0.3153 
61 PH 0.4492' 0,4492 2.250.200 0,4254 
62 Iff 0.1817 0.1817 549.500 0.2700 
63 PK 0.4842 0.3000 2,320,700 0.3529 
64 PH 0.5000 0,5000 574.500 0,3115 
65 PH 0.3530 0,3530 424,000 0.3844 
66 HV 0.4356 0.4356 5,135.100 0.3543 
6? PH 0.1834 0,1834 4.551.500 0.4777 
68 PH 0,1708 0,1708 2.765,500 0,5180 
69 PH 0.1575 0.1575 1.690,600 0.4228 
70 PH 0.2267 0.2267 1,227.800 0.3900 
71 PH 0,4433 0,4433. 848.900 0.4629 
72 PK 0.3601 0.3601 1.936,200 0.5208 
73 PH 0.4914 0.4914 2.697,200 0.3823 
74 PH 0,5000 0,5000 590,700 0.4517 
75 PH 0,3308 0,3308 1.224.300 0.4487 
76 PH 0.1916 0.1916 38.884,400 0,4704 
77 H¥ 0.3784 0,3784 3.512,700 0.4307 
78 PH 0.4555 0,4555 2.144,400 0.5066 
79 H* 0,3266 0.3266 1.690.100 0.5272 
80 PH 0.1669 0.1569 10.324,200 0,3174 
81 HW 0,1660 0,1660 315,200 0.4032 
82 PH 0,3858 0.3858 7,214.100 0.3648 
83 PH 0,1903 0.1903 9.291.700 0,4725 
84 PH 0.1311 0,1311 638.100 0.4320 
85 PH 0,4530 0,4530 2.639.900 0,4389 
86 PH 0,4886 0,4886 1,998,900 0.4050 
87 PH 0,2164 0.2164 975,400 0.5068 
88 PX 0,0000 0,0000 3.665.600 0.5003 
89 FH 0,1933 0.1933 2.011,000' 0.5193 
90 PH 0,3328 0,3328 2,661.500 0,4158 
91 PH 0,2092 0.2092 1.723,100 0.5995 
92 PX 0,0000 0.0000 1.170.300 0.4366 
93 PH 0,4842 0.4842 170.200 0.3007 
94 PH 0,4303 0.4303 309.300 0.4456 
95 PH 0,2831 0.2831 430,400 0.3614 
96 PH 0,2875 0,2875 3,034,200 0.4938 
Source: Tariff Comission 
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Table 15 
Account ing Price Ratios lor Tradable Inputs to Non trad able Output 
Sector No. Sector Name Classification 1986 1988 
05 Banana PX 1.0000 1.0000 
06 Other crops including MW 0.8838 0.8838 
agricultural services 
09 Fishery MW 0.9513 0.9471 
10 Forestry and Logging MW 1.1877 1.1877 
12 Non-metallic mining and PM 0.8583 0.8583 
quarrying 
13 Rice and corn milling PM 0.8000 0.8197 
14 Sugar milling and refining PX 1.0000 1.0000 
15 Milk and other dairy products PM 0.8181 0.8181 
17 Refined cooking oil and PM 0.6692 0.6692 
margarine 
18 Meat and meat products PM 0.6682 0.6682 
19 Flour and other grain mill PM 0.7721 0.7721 
products 
21 Other processed food MW 0.7745 0.7745 
22 Beverage industries MW 0.8169 0.8169 
25 Wearing Apparel and footwear PX 1.0000 1.0000 
26 Lumber, plywood, and veneer PX 1.0000 1.0000 
28 Furniture and fixtures MW 0.9578 0.9578 
29 Paper and paper products PM 0.7456 0.7456 
30 Publishing and printing PM 0.6900 0.6900 
32 Rubber and plastic products MW 0.7054 0.7278 
33 Drugs and medicines PM 0.8450 0.8450 
34 Basic industrial chemicals PM 0.8541 0.8541 
36 Other chemical products PM 0.7050 0.7050 
37 Petroleum products PM 0.8392 0.8392 
38 Cement manufacture MW 0.7255 0.7255 
39 Other non-metallic mineral MW 0.7156 0.7156 
products 
40 Basic metal industries MW 0.8570 0.8570 
41 Fabricated metal products PM 0.7216 0.7216 
42 Machinery except electrical PM 0.8401 . 0.8401 
43 Electrical machinery MW 0.7493 0.7493 
44 Transport equipment PM 0.7855 0.7855 
45 Misc. manufactures including PM 0.7704 0.7704 
scrap 
Table 16 

















Electricity 1,03829 0.02296 0.01932 0,01332 0.01887 0.02873 0.02148 
Busline Operation 0.00069 1.00071 0.00074 0.00041 0.00051 0.00085 0.00053 
Road Freight Transport 0.03207 0.02656 1.01617 0.02061 0.01628 0.01122 0.01217 
Water Transport 0.00795 0.00775 0.00644 1.00324 0.00483 0.00526 0.00444 
Air Transport 0.00107 0.00100 0.00087 0.00075 1.00127 0.00139 0.00115 
Supporting Allied 0.00551 0.00263 0.00201 0.01499 0.15091 1.16475 0.01115 
Services to Transport 
Coraunications 0.00553 0,00529 0.00590 0.00425 0.01850 0.02612 1,07964 
Source; NEDA, The Inter-industry Accounts of the Philippines, 1983 update. 
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